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i i NTunmn  r ion 

Coal  has  been  a principal  source  o!'  energy  in  Eastern  Europe  and 
the  USSR  for  centuries.  The  presence  of  substantial  high-quality  coal 
deposits  that  could  be  readily  recovered  typically  determined  the  di- 
mensions of  economic  growth  in  this  area.  Efforts  to  obtain  secure  sup- 
plies of  these  and  other  essential  raw  materials  frequently  contributed 
to  the  sequence  of  conflicts  that  raged  over  this  area.  Although  in 
recent  years,  a shift  away  from  coal  toward  other  fuels  has  reduced  its 
percentage  share  of  total  energy  supply  in  the  region  and  in  individual 
countries,  the  absolute  amount  of  coal  production  has  continued  to  grow. 
Therefore,  knowledge  of  the  coal  resources  and  recoverable  reserves  in 
the  USSR  and  Eastern  Europe  will  provide  a perspective  for  present  and 
projected  future  energy  requirements. 

A . Coal  Rank 

Coals  are  ranked  by  the  amount  of  volatile  matter  they  contain. 
Common  terms  for  coal  rank  are: 

USSR 

and  Eastern  Europe  U.S,  Equivalent 

Anthracite  and  bituminous 
Sub-bituminous  and  lignite 
Peat 


Hard  coal 
Brown  coal 
Peat 


U.S.  Bureau  of  Mines  - rank  denotes  the  degree  of  progressive  altera- 
tion and  devolatilization  of  coal.  I 

t 


1 


A '"°''e  "et,'iIe<l  .y.*o.  is  employed  „v  wol.kc,., 

' or  ,,„k. 

“ *»««,  Is  

***•"-«"  


Table  B-l 

COMPARISON  OF  CLASSIFICATION  SYSTEMS 

4 

* us  Equivalent 

__Soviet  System ~ Name  and 

Volatiles  Carbons  Description, 
Symbols  (Percent)  _( Percent)  lf  any 


Anthracite 

A 

<-  8 

— 

Lean 

T 

<17 

90-95 

Anthracite 

Dry  steam 

PS 

12-18 

88-94  ‘ 

Coking  coal 

K 

18-26 

87-92 

Bituminous 

Fatty  steam 

PZH 

26-36 

84-90  J 

(Low-medium 

volatile) 

Gassy 

G 

36-44 

78-89 

Bituminous 

Dry  long 

D 

^42 

75-86 

— 

(high 

flame 

volatile) 

Dry  long 
flame 

DB 

>42 

<75 

Sub-bituminous 

Brown  coal 

B 

>42 

<75 

Lignite 

* J.  A.  Hodgkins,  Soviet  Power  (PrentirP-Han  r 

Cliffs,  N.J.,  isiii; ( Prentice-Hall , Inc.,  Englewood 

t P.  Averitt,  R.,  U^S^eologjcal  Survey  Bulletin  1275  (1969). 


at  times  in  this  appendix,  the  principal  empnasis  will  be  on  the  com- 
mon terms  given  above. 
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D • Resources  and  lleserves 

Resources  and  reserves  are  two  related  but  separate  aspects  of  the 
energy  raw  materials  occurring  in  the  USSR  and  Eastern  Europe.  These 

terms  are  defined  according  to  the  practice  of  the  U.S.  Geological  Sur- 
vey. 


• Resources  are  deposits  of  fuels  with  known  characteristics. 
The  term  includes  mineral  deposits  that  have  been  identi- 
fied by  geologists,  as  well  as  those  less  positively  identi- 
fied in  known  districts  and  lesser  known  areas.  Resources 
are  therefore  the  amounts  deposited  by  nature,  and  ordinarily 
will  refer  to  very  large  numbers. 


Reserves  are  the  relatively  smaller  amounts  of  identified 
resources  that  may  be  recovered  economically  by  present  or 
foreseeable  technology.  Reserves  are  therefore  less  plenti- 
ful than  resources.  Reserves  may  be  further  subdivided  by 
degree  of  certainty,  and  it  is  common  to  encounter  "proved" 
(or  "proven"),  "probable,"  or  "possible"  categories. 


To  distinguish  between  resources  and  reserves  is,  unfortunately, 

not  a simple  matter,  because  the  USSR  employs  a different  classification 
system: 


Soviet  System  of  Reserve  Classification 


Category  Description:  U.S.  Equivalent 


A 

B 

C 

C1 

C2 

D 

D1 

°2 

Problem: 


Proved  reserves 
Probable  reserves 
Inferred  reserves 
Initial  development  done 
Preliminary  exploration  done 
Speculative  reserves 
Reconnaissance  data  only 
Predicted  on  geologic  principles 

Data  often  are  aggregates  of  several 

categories  (A+B-K^ , etc.) 


United  States  Mineral  Resources,"  U.S.  Geological  Survey  Profes- 
sional Paper  820,  D.  A.  Brobst  and  W.  P.  Pratt,  Editors,  1973, 
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''U‘"':'Kh  “ ’■>  "reserves,"  this  system  aotually 

i,-S  USe<l  above-  ^cause  provision  for  recover- 
-""'ty  is  not  mended.*  tto  statistics  Klvon  1b  ,n„lvli|uiii 

categories  or  the  Soviet  class, ration  «U  be  too  great  by  the  amount 
of  deposits  that  cannot  he  recovered.  In  order  to  obtain  values  com- 
parable  to  U.S.  reserve  data,  a recoverability  iactor  must  be  applied 
to  the  soviet  data.  Although  in  many  cases  such  factors  may  he  found 
from  the  literature,  in  other  cases  they  may  only  be  estimated  on  the 

experience  with  similar  deposits,  leading  to  an  element  of  un- 
certainty  in  arriving  at  recoverable  reserves  of  Soviet  energy  materials. 

problem  is  that  the  Soviets  often  report  reserve  (actually 
resource)  data  as  aggregates  of  several  categories  (A+B+C , etc.)  This 
practice  complicates  analysis  of  actual  recoverable  reserves,  because 

of  its  inherent  uncertainty  regarding  deposit  characteristics.  Although 
there  is  little  alternative  to  employing  such  data  t„ls 

Stent  care  has  been  taken  to  <1,  recognize  data  of  comparable  degrees 
of  certainty  and  <2,  analyse  them  in  such  a fashion  as  to  facilitate 
ison  with  values  for  similar  materials  occurring  in  the  United 
States.  Emphasis  has  been  placed  on  reserves  as  defined  by  the  Geo- 
logical Survey;  less  certain  or  ambiguous  Soviet  data  are  classed  as 
resources.  This  practice,  although  conservative  in  some  respects,  pro- 
vides a realistic  account  of  the  potential  development  o,  energy  sources. 


™eheS<»orth  «ailghe  ^thaTh^  <=oal  believed 

Hodgkins , ^LeTi^Jct  alP  ? ^ ^ 

1961).  ~ llf  Inc->  Englewood  Cliffs,  N.J.  , 
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II  COAL,  RESOURCES  OF  THE  USSR 


Assessment  of  the  coal  resources  of  the  Soviet  Union  is  a complex 
statistical  puzzle.  There  are  a number  of  estimates  of  varying  detail, 
each  purporting  to  be  the  accurate  estimate.  All  such  estimates  prob- 
ably need  to  be  taken  with  a certain  degree  of  skepticism.  In  this 
work,  we  shall  employ  two  principal  estimates,  those  of  "geological 
reserves"  and  "minable  reserves"  that  were  reported  by  Soviet  sources 
as  of  January  1,  1956,  and  again  on  January  1,  1966.  These  estimates 
are  slightly  different  in  detail,  as  the  1956  estimate  (cited  by 
Hodgkins)  includes  both  geological"  and  "minable"  reserves  according 
to  Soviet  standards,  while  the  1966  estimate  mentions  only  the  "minable" 
reserves  yet  the  data  in  this  category  and  in  other  categories  of 
'proved"  resources,  etc.  are  virtually  identical  with  those  in  the 
earlier  work.  For  purposes  of  this  analysis,  we  regard  these  estimates 
as  essentially  the  same.  Reliance  is  placed  on  these  estimates  because 
of  their  detail  and  similarity.  However,  the  situation  is  complicated 
by  a more  recent,  partial  "reserve"  estimate  as  of  January  1,  1968. 

This  estimate  is  considered  a partial  estimate  because  several  coal- 
bearing regions  included  in  the  earlier  estimates  are  omitted  from  the 
latest  figures.  We  shall  employ  the  more  complete  earlier  estimates  as 
the  basis  for  evaluation  of  the  Soviet  coal  situation. 

Io  place  these  estimates  in  perspective,  principal  features  are 
compared  in  Table  B-2.  The  table  shows  that  the  1956  and  1966  estimated 
total  "geological  reserves"  (resources)  of  coal  in  the  Soviet  Union  are 
about  8,670  billion  tons.  In  contrast,  the  1968  estimate  is  "oni"" 


* 

See  J.  A.  Hodgkins,  Soviet  Power  (Prentice  Hall.  Inc..  Enalewonri 
Cliffs,  N.J.,  1961). 

•J*  ^ 

V.  V.  Strishkov,  "The  Mineral  Industry  of  the  USSR,"  Minerals  Yearbook, 
Vol.  Ill,  p,  765, ^-U.S.  Dept,  of  Interior  (U.S.  Government  Printing  Of- 
fice, Washington,  D.C,,  1972). 
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Basin 


European  Part 


Donets 
Moscow 
echorn 
vov-Volyn 
Other  deposits 


Ura  Is 


Klzei 

Chelyabinsk 
South  Ural  Basin 
Other  deposits 


Enst  of  Urals 


Kuznetsk 

Knnsk-Achlnsk 

Minusinsk 

Irkutsk 

Tttimy  r 

Tunouska 

South  Vnkutak 

Karaganda 

Cbngnnl 

Eklbastuz 

Maikyubei. 

Lena 

3ureya 

Uglov 

Suchnn 

Central  Asia 
Snkha 1 in 
Sul  fun 

Other  Kazakatau 


Otl»r  deposits 
Total 


Table  B-2 


COMPARISON 

OF  REC/IFT  USSR  1 SOURCE 

ESTIMATES 

(Billions 

of 

"Mlnable 

C.teeorle.  A+B+c 

Geological  Reserves 

Reserves" 

Hodgkins  "Proved" 

1/1/56  and  68 

1/1/88 

1/1/58  and  88 

1/1/56 

1/1/66 

* 40.6 

128.0 

190.0 

57.  16 

39.14 

24.3 

19.5 

17.5 

8.89 

4.42 

344.5 

2*4.5 

262.4 

4.10 

6.89 

1.8 

- 

1.4 

1.65 

0.76 

1.6 

1.5 

0.06 

0.4 

1.06 

_ 

1.06 

0.61 

0.58 

1.63 

- 

1.51 

1.37 

0.88 

1.78 

- 

1.48 

1.56 

1.29 

0.96 

0.88 

0.03 

0.29 

905.30 

725.0 

804 . 17 

70.88 

52.51 

1,220.30 

801.0 

1,207.79 

35.00 

68.15 

36.94 

32.5 

36.30 

2.31 

2.68 

88.90 

76.2 

67.35 

5.17 

8.77 

583.50 

235. 0 

511.58 

0.25 

C.  14 

1,744.77 

2,345.0 

1,516.02 

1.40 

1.81 

40.05 

2?.  9 

39.66 

0.65 

2.05 

51.23 

51.3 

46.55 

10.30 

7.56 

36.49 

61.3 

35.40 

6.32 

8.29 

12.21 

10.1 

10.76 

9.  11 

7.28 

21.01 

5.7 

13.42 

1.33 

1.76 

2,647.24 

1,647.0 

2,417.98 

1.79 

2.35 

25 . 02 

“ 

24.94 

1.08 

0.81 

1.02 

“ 

0.85 

0.65 

0.3 

1.43 

“ 

1.40 

0. 19 

0.2 

40.78 

67.6 

38.29 

3.55 

4.3 

20.09 

- 

19.41 

2.01 

2.08 

1.66 

- 

1.62 

0.37 

0.02 

16.94 

- 

14.42 

1.81 

2.40 

10.0 

0.88 

“ 

7.2 

5.46 

3.6 

1.07 

- 

420  3 

2.28 

8,689.3 

8,800.0 

7,765.3 

241.21 

237.2 

1/1/88 


40. S 
5.0 
7.9 


66.2 

72.0 

2.6 

7.0 

0.14 

1.9 

2.58 

7.6 
8.2 
7.4 

1.7 
2 3 


4.2 


281.0 


NOT  REPRODUCIBLE 
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6,800  hill ion  tons;  note  from  the  table  that  resources  at  several  areas 
are  omitted  in  the  latest  estimate.  The  latest  estimate  also  differs 
from  the  earlier  ones  by  including  lignite  only  to  a depth  of  600  meters, 
rather  than  1,800  meters,  as  formerly.  The  1966  and  1966  estimates  of 
"unable  reserves"  are  identical  (differing  in  original  sources  only  in 
rounding).  The  "proved"  reserves  from  the  several  deposits  are  also 
rather  similar  among  the  several  estimates,  with  the  exact  amounts 
frequently  varying  within  likely  uncertainties  in  estimating  (10-20 
percent).  Thus,  further  support  is  given  for  the  use  of  the  earlier 
estimates  as  a basis  for  analysis. 

The  total  remaining  coal  resources  of  the  USSR  are  thus  taken  to 
be  8,670  billion  tons.  This  represents  the  largest  accumulation  of  coal 
m the  world,  nearly  three  times  as  great  as  that  of  the  United  States 
(Table  B-3).  in  fact,  estimated  Soviet  coal  resources  within  300  meters 
of  the  surface  alone  (Table  B-4)  are  roughly  comparable  to  the  total 
remaining  U.S.  resources  Table  B-3.  Approximately  two-thirds  of  Soviet 

resources  are  hard  coal,  with  the  remaining  third  being  largely  brown 
coal . 


Table  B-3 


COMPARISON  OF  U.S. A.  AND  USSR  COAL  RESOURCES 
(Billions  of  Metric  Tons) 


U.S. A. 

USSR 

U.S. A.  as  percent 
of  USSR 

Total  estimated  re- 
maining resources 

2,912 

8,670 

33% 

! I 

Proved  and  probable 
resources 

1,415 

1,183 

120 

1 1 

Estimated  recoverable 
reserves 

168 

154* 

109 

1 

1 


SRI  estimate. 


Table  B-4 


i 


K 


: 


i 


SUMMARY  OF  COAL  RESOURCES  OF  THE  USSR 


(Billions  of  Metric  Tons) 

Remaining  Resources 

By  Degree  of  Reliability 
Proven 
Probable 
Possible 

Total 

By  Depth  Zones  (meters) 

0-300 

300-600 

600-1,200 

1,200-1,800 

By  Classification 


Totals 

241.21 

941.89 

7,486.41 

8.669.51 

. 

2.351.51 

1,779.88  ,< 

2,838.03 

1,700.09 


A & 

T 

1,080.45 

PS, 

K,  PZH 

1,952.71 

G 

819.32 

D 

1,330.02 

DB 

474.09 

B 

3,012.91 

1 

! 

. 

, 

i 

[ 


i 
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Clearly,  the  apparent  coal  resources  of  the  Soviet  Union  are 
enormous.  However,  as  Table  13-4  shows,  these  resources  are  not  well- 
known:  "proven"  and  "probable"  resources  total  "only"  about  1,183 

bill  Lon  Lons,  roughly  comparabLe  to  that  of  the  United  States.  A 
principal  reason  lor  Lhas  smaller  figure  is  that  about  half  the  Soviet 
coals  occur  in  remote  regions  of  Siberia,  and  their  extent  and  character 
are  not  well-known.  It  may  be  expected  that  additional  work  in  these 
remote  regions  will  lead  to  increases  in  amounts  of  proved  resources. 

Even  with  such  work,  however,  it  seems  unlikely  that  the  amounts  of 
proved  resources  will  be  changed  substantially  in  the  near  future. 

A . Distribution  of  Soviet  Coal  Resources 

Soviet  coal  resources  are  distributed  among  173  basins  and  deposits, 
which  vary  greatly  in  size.  Nearly  two-thirds  of  the  resources  occur 
in  areas  that  lack  developed  industry  and  have  no  railroad  connection 
with  the  rest  of  the  country.  Table  B-5  shows  the  regional  distribution 
of  USSR  coal  resources.  It  may  be  determined  from  the  table  that  about 
87  percent  of  total  resources  occur  in  Western  and  Southeastern  Siberia 
(fourth  column  in  Table  B-5)  and  in  Eastern  Siberia  (fifth  column). 
Furthermore,  four-fifths  of  these  Siberian  resources  are  classed  as 
"possible,"  the  least  certain  category.  It  is  expected  that  refinements 
through  further  work  will  change  the  total  numbers  only  slightly  and 
that  they  will  still  be  quite  large.  Still,  these  data  need  to  be 
approached  with  some  caution  to  avoid  premature  conclusions  regarding 
Soviet  development  potential. 


The  next  largest  coal  resources  occur  in  the  European,  Northeastern, 
and  Kazakhstan  regions,  respectively.  Again,  the  bulk  of  the  resources 
are  only  "possible,"  and  therefore  the  totals  should  be  employed  with 
care . 


The  Caucasus,  Urals,  Transbaikal,  and  Middle  Asian  regions  have 
the  smallest  resources,  which  are  likely  to  be  only  of  local  importance. 

A full  appraisal  of  the  character  of  Soviet  coal  resources  requires 
detailed  analysis  of  the  deposits  of  each  region,  as  described  in 
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succeeding  sections.  Before  + • 

it  is  necessary  to  clarify  the  situat ' 3 dlSCUSSl°n’  however> 

reserves."  Nation  with  regard  to  ’'minable 

rrjrrjrrr-  - “ — — - — 

— — ..  ~ ,r:™, 

may  actually  be  recovered  rt-  • , .and  do  not  reflect  what 

- - stance  i„  ^°~  *« 

eve,,  estimating  «Mver>He  reSe,  1 17^71  d— ' *~ 

~ problem  ln  analyslg,  ^ <™  a 

tion  of  much  „i  the  reserves  and  lack  of  a U"°'5rtai"‘J'  m deiinea- 

reserves  to  depth  zones.  C Gar  relationshiP  of  proved 

I'he  Soviet  estimates  are  so  enormous-nearlv  80 

resources  are  claimed  to  be  minable-that  • t ^ °f 

credence  in  them.  Several  nre  • 1 ^ dlfflCUlt  to  Place  much 

several  previous  workers  arrived  a t tha 

sion,  and  attempted  to  estimate  th  * Same  Conclu~ 

- imate  the  commercially  minahio  „ * 

However,  these  earlier  estimates  are  in  such 

difXiCUlt  to  apply  them  to  indlvidual  coaiUCh  gr°SS  that  it  is 

Has  been  little  choice  but  to  f areas,  and  as  a result,  there 

Perpetuate  them.  8 ^ °"  ^ Soviet  estimates  and  thus 

Even  in  Soviet  terminology,  "minable  reserves” 

Thus,  the  estimated  recoverable  reserves  - 31,0  Pr°Ven-” 

ing  to  conventional  American  practice  PreSent6d  in  Table  B-6  accord- 

ultimate  recoverable  reserves  b n6CeSSarlly  -Present  the 

Die  reserves  because  they  are  based  on  • 

edge  of  the  remaining  resources  It  is  cl  , ^Perfect  knowl- 

-any  distinct  categories  of  reserves  , ^ > C°nlUSine  to  deal  so 
only  in  purporting  to  describe  he  ^ 

escribe  the  same  raw  material). 

In  an  attempt  to  arrive  at  n no 

m n new  appraisal  o-f  „ 

resources  of  the  USSR  r,  • f recoverable  coal 

H.S.  Geological  Survey  fZr  ^ h66"  inf°rmat'ion  developed  by  the 

___JV  — coal  deposits.  rae  basic  assumption 
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“ that  coal  deposits  are  lately  similar  geologically,  and  that  basic 

physical  relationships  such  as  depth  of  burial  and  proportion  of  thick 

coal  scams  to  the  total  will  ho  roughly  comparable  among  groups  of  coal 
fields. 

Table  11-6  presents  data  for  the  total  estimated  remaining  coal 
resources  of  the  United  States,  as  determined  by  the  Geological  Survey, 
and  also  data  for  the  resources  occurring  at  shallow  depths.  Nearly 
percent  of  the  total  U.s.  resources  are  in  thick  beds.  Employing 
the  Goologtcal  Survey's  rule  of  thumb  that  about  half  the  resources  can 

be  recovered,  the  total  estimated  u.s.  recoverable  coal  resources  are 
about  180  billion  tons. 

rhe  table  also  shows  this  same  procedure  applied  to  estimated 
soviet  coal  resources.  Because  of  the  greater  uncertainty  about  Soviet 
deposits,  two  different  depths  and  a range  of  seam  thiokness  percentages 
are  employed.  The  calculations  yield  a range  of  recoverable  resources 
each  significantly  less  than  the  Soviet  estimate  of  "minable  reserves"’ 
reported  by  Hodgkins.  Even  in  the  most  optimistic  case  where  all  coal 
less  than  600  meter  depth  is  considered  and  .here  do  percent  of  this 
coal  is  assumed  to  be  in  thick  beds  from  which  half  the  coal  can  be 
removed,  the  total  estimated  recoverable  reserves  are  only  about  10  per- 
cent of  the  Soviet-estimated  minable  reserves.  In  a more  likely  case 
Where  only  coal  less  than  300  meter  depth  is  included  and  the  propor- 
tion in  thick  beds  is  assumed  comparable  to  the  U.S.  situation  the 
Soviet  recoverable  reserves  are  "only"  352  billion  tons,  roughly  twice 
as  great  as  those  of  the  United  states.*  This  figure  is  regarded  as 
a far  more  reasonable  value  for  usable  coal  than  the  widely  dissemi- 
nated estimate  of  "minable  reserves"  originating  fro...  soviet  sources. 

m the  sections  that  follow,  the  procedure  outlined  above  will  be 
employed  in  arriving  at  a new  estimate  of  recoverable  reserves  of  Soviet 

* 

This  value  is  more  than  two  times  the  recoverable  reserves  calculated 
from  measured  resources  (Table  B-'l ) tvi-i  = a.  ° 

exploration  work  that  delilLs 

cision  will  substantially  add  to  its  recoverable "oal  Breater  Pr<S‘ 
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coal  deposits.  (Exact  totals  may  not  compare  because  of  rounding  and 
provision  for  special  features  of  individual  basins.)  The  procedure 
will  be  to  start  from  the  amount  of  resources  estimated  to  occur  in 
stated  depth  zones  (the  selection  of  which  will  be  guided  by  knowledge 
of  the  deposits).  it  will  bo  assumed  that  roughly  30  percent  of  the 
resources  in  each  zone  occur  in  thick  beds  that  can  be  mined,  and 
further,  that  approximately  half  the  resources  in  these  thick  beds  can 
actually  be  recovered.  This  procedure  was  applied  to  data  for  each 


coal  basin/deposit  in  each  region  in  the  tables  to  follow.  Table  B-7 
a summary  of  data  for  each  of  the  regions,  shows  that  this  procedure  ’ 
yields  estimated  recoverable  coal  reserves  that  are  from  6 to  8 percent 
of  the  total  Soviet  "minable  reserve"  value.  These  lower  values  are 
regarded  as  a more  realistic  representation  of  the  coal  deposits  that 
appear  likely  of  development  in  the  future.  Details  on  each  component 
estimate  are  shown  in  the  individual  tables  and  are  discussed  in  the 
following  sections. 

Table  B-7 


COMPARISON  OF  ESTIMATED  RECOVERABLE  COAL  RESERVES  IN  THE  USSR 


Region 

(Billions 

of  Tons) 

USSR  Estimate 

SRI 

Es  tima 

European  Part 

506.55 

45.03 

Caucasus 

1.01 

0.29 

Urals 

6.95 

1.08 

Western  & Southeastern 

Siberia 

2,144.30 

122.37 

Eastern  Siberia 

4,699.85 

227 

to  411 

Northeast 

183.85 

13.55 

Transbaikal,  Far  East, 

Sakhalin 

61.96 

5.8 

Kazakhstan 

122.53 

16.80 

Middle  Asia 

38.29 

2.36 

Total 

7,765.29 

434.28 

to 

618.28 
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n'  Geology  of  Selected  Soviet  Coal  Deposits 

A brief  account  of  the  principal  geological  features  of  the  main 
Soviet  coal  deposits  that  have  experienced  development  to  date  is 
presented  below.  11, e discussion  necessarily  omits  the  apparently  great 
but  undeveloped  coal  resources  of  the  central  and  eastern  Siberian 
regions.  For  locations,  refer  to  Figure  B-l. 


1 • Donets  Basin 

l1"S  1,on8t!!  "as‘"  of  tbe  Ukraine  dates  back  to  the  Carbonif- 
erous a*,  (about  500  million  years).  ,t  extends  roughly  east-west  in 
the  reBi„„  north  of  the  Black  Sea.  lour  types  of  deposits  are  recog- 
nised; these  show  a progressive  regional  change  in  rank  of  coal 
Lignite  occurs  in  the  west  and  represents  about  15  percent  of  the 
total;  sub-bituminous  coal  occurs  in  the  west-central  area  and  makes 
up  26  percent  of  the  total;  bituminous  coals  in  the  central  area  are 
12  percent  of  the  total,  and  sub-anthracite  and  anthracite  in  the 
southeast  make  up  28  percent,  with  "other,"  contributing  the  remaining 
20  percent.  The  coal  reserves  are  estimated  as  occurring  to  depths  of 
at  least  1,200  meters,  although  these  are  characteristically  relatively 
thin  seams  (0.45  to  1.2  meters,  average  0.05  meters,.  l„e  „u„bers  of 
seams  increase  toward  the  east,  but  they  become  thinner.  The  heating 
contents  range  from  4,840  to  6,500  kilocalories/kilograms  (keal/kg) 

Ash  contents  of  the  coals  aro  moderate  (13  to  20  percent,,  but  sulfur 
contents  are  high  (1.8  to  4.8  percent). 


2 • Karaganda  Basin 

■the  Karaganda  Basin  is  also  of  Carboniferous  age.  The  avera 
thickness  of  seams  is  1.8  meters.  Important  younger  deposits  of  ligni 
occur  above  the  main  coal  deposits.  Ihe  heating  value  of  coals  is  onl 
about  5,320  keal/kg,  and  that  of  lignite  about  3,620  keal/kg.  Ihe  coa 
are  low  in  sulfur  content,  but  high  in  ash  (more  than  25  percent,  a, 
deposits  have  been  deformed,  representing  operating  problems. 


3*  Ekibastuz  Deposit 


This  deposit  is  relatively  small  with  „ 

y mix , with  coal  resources  in  four 
seams  that  total  150-175  meters  thick  t, 

meters  thick.  Jhey  are  high  ash  content  bitu- 
minous coals,  with  heating  values  of  *1,050  kcal/kg 


1 • Kuznetsk  Uasin 


, . **  Kl'i"’etSk  B“*l“  1S  * l‘r*°  st»,ctural  depression  with 
atrp  . , „ S‘  me  Coal  posits  are  of  Permian 

‘ bm,t  250  "U11°"  - -»  -~d  deformation. 

o;Z\  ~ ““  PreSe,,t  in  some  parts 

W|M  ,C,°al  °°OUrS  1,1  * relatively  thick  seams.  Rank 

numinous  to  sub-antliracite,  depending  on  depth  Ash 
nd  sulfur  contents  are  lorn,  hei„E  d.5  to  18  percent  and  0.0  enen 

es  t iy  fhe  heating  value  is  between  5,99„  to  e,S30  kcll/kg  ’ 
and  these  coals  are  well-suited  for  coking. 


Pechora  Ba sin 


The  Pechora  basin  of  the  northern  part  is  an  extensive  area 
on  y part  has  been  explored  and  developed.  The  entire  basin  has  ’ 

Additional  r"thOT  <“.3  to  1.3  meters,. 

Bro  °7a  Pr0bl0,"S  "*  rCl"t,!"  associated 

nthrac'  r ^ -—us  to 


C'  detailed  Coal  Reserve  Data 


1 • European  Part 


The  European  part  of  the  USSR  contains  five  basins  and  nine 
o er  coal  regions  or  deposits  estimated  to  contain  about  75  billion 

«T  jUn?  reSOl”'CeS'  106  bllli°"  *°nS  °f  Pr°babXe  ™».  and 

llion  tons  of  possible  resources  fnr  + 

ources,  for  a total  of  about  648  him  „ 

tons  of  remaining  coal  liable  B-8>.  Ihe  table  also  shows  estimated 

“ ,™*  *•  -Pth  zones,  rank  elassif ioatien , 

e reserves,  as  defined  according  to  Soviet  practice. 


' 
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"nioi innately,  the  table  does  not  break  down  the  latter  categories  to 
reveal  the  amount  ol  proved  resources  ol  a given  rank  occurring  at 

SUU-  “““  ~ the  present  analysis. 

bill's  estimated  rooovorah to  rosorves  in  the  lionets  Hash,  is 

abOUl  11,5  bUUO"  U,ns-  n'*“  estimate  compares  welt  to  a recent 
(January  1,  1971,  Soviet  estimate*  for  lionets  coal  rosorves  in 
Categories  A a B of  about  13.7  billion  tons.  Considering  the  many 
factors  that  can  lead  to  uncertainty,  the  agreement  in  these  estimates 
(arrived  at  by  completely  different  techniques,  is  regarded  as  lending 
support  to  the  method  employed  in  this  work. 

The  two  largest  eoal  basins  of  this  region  are  the  Peehora 
and  Lionets  Basins,  together  representing  more  than  90  percent  of  the 
total  coal  resources.  Although  the  Peehora  Basin  has  the  largest 

till-  r - 1RSOLUCGS’  m°St  °X  thGSG  are  in  thc  "possible"  category,  and 
somewhat  uncertain.  The  Donets  Basin,  well-known  as  an 

S°UrCe  °f  S°ViGt  the  largest  proven  resources 

ilixon  tons).  m each  basin,  the  deposits  are  of  high  heating 
value  and  are  roughly  bivalent  to  the  bituminous  coals  of  the  American 
eaStGrn  C°al  fields’  A further  similarity  is  a relatively 
‘ SUlfUr  C°ntent’  alth0l^h  sulfur  occurs  as  pyrite  that  can 

IT  ~ thr°Ugh  Cleanl1-  ^ — - -e  Donets  Basin  are  generally 
m seams  (less  than  1 meter)  and  are  mainly  flat  lying,  with  mining 

emg  carried  out  at  an  average  depth  of  about  d30  meters.  coals  of 

e echora  Basin  are  also  flat  lying,  but  are  thicker  (nearly  2 meters), 
and  arc  mined  from  comparable  depths. 

D"leper  <D"°P,’>'  Mosc°».  unci  Kama  Basins  contain  brown 
coal  deposits.  „,e  principai  proved  resources  occur  i„  thc  Moscow 
Basin,  with  important  amounts  aiso  being  found  in  the  Dnieper  Basin 
These  coals  have  high  moisture  contents  and  lower  heating  vaiue,  in,; 
they  are  locally  important  fuel  sources. 


* 


"Economic  Regions  of  the  Ukrainian  SSR 
USSR,  p.  78,  Moscow,  1972. 
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The  remaining  deposits  are  small  and  do  not  appear  to  be  likely 
targets  for  development. 

’lire  Soviet  minable  coal  estimates  total  about  507  billion  tons. 
However,  applying  the  earlier  described  procedure,  SRI  estimates  that 
recoverable  reserves  are  only  about  45  billion  tons,  most  of  which  occurs 
in  the  Pechora  and  Donets  Basins. 

2.  Caucasus 

The  Caucasus  region  lias  small  coal  resources,  with  the  total 
in  all  classes  being  only  about  2 billion  tons.  These  resources  are 
scattered  among  seven  coal  areas,  most  of  which  are  very  small  (Table  B-9) . 
Nearly  all  the  resources  are  hard  coal. 

The  Soviet  minable  coal  estimates  are  about  half  the  total 
resources  of  1 billion  tons.  SRI's  estimate  is  that  only  about  one- 
fourth  of  this  total  will  bo  recoverable.  No  matter  which  estimate  is 
employed,  it  represents  a relatively  small  part  of  the  total  and  will 
be  of  local  importance  only. 

3 . Urals 

111  ere  are  live  principal  coal  areas  of  the  Urals,  and  five 
other,  smaller  coal-bearing  regions.  The  total  estimated  resources 
arc  small,  only  about  7.5  billion  tons  in  all  categories  (Table  B-10) . 
Three-quarters  of  the  resources  are  brown  coal,  with  the  principal  hard 
coal  resources  occurring  in  the  Kizel  Basin  on  the  western  slope  of  the 
Urals.  The  brown  coal  has  lower  sulfur  and  ash  content  than  does  the 
hard  coal,  which  requires  cleaning  and  removal  of  sulfur  and  ash  prior 
to  use. 

The  Soviet  minable  reserve  estimate  is  6.95  billion  tons  for 
these  coals.  SRI’s  estimate  is  that  only  about  1 billion  tons,  relatively 
evenly  distributed  over  several  areas,  can  be  considered  recoverable  in 
this  regior  . 
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, . ' U ,ul  1 l<>"  ( oils  of  I ..  , 

— U,f  t„  occ,  in  Uus  fusion  ( r„r  all  a,,“ 

estimating)  , Slightly  more  than  halt  oJ  th  ' 

C°al  • B-e  largest  reserves  are  in  t.  * h°  '0Bour“8  ^ br«m 

5 percent  of  the  total  ostimat  ^ a‘1Sk~Achinsk  Basin-  Only  about 

aud  ,,,ost  of  thos°  — m tho\2otsl°7Z7s  r !tlassed  as  proven> 

coals  are  the  highest  ouilit-  ,znctsk  Basin  hard 

Mlosl  Quality  coals  in  the  iNqi,  • , 

11  percent)  and  sulfur  content  , ’ * lo”  aS"  <a>“ut 

— extensively  for  cok  ' " “•*  —* • — conls  nrc 

11,8  PU‘'POSOS  - «•  =-iPPed  widely  f,.„  tMs 


'Hie  Kansk-Achinsk  area  has  the 

which  are  mainly  of  brown  coal.  ihe  j largest  Provo”  resources, 

1S  high>  and  their  sulfur  content  is  ^ ^ ^ broWn  Coals 


ar°  ro"n<i  in  th° 

largest  proven  resources  ™GS  ' MlnUSi"sk  <*««  Pas  the  nett 

~ — - --  :rr:t;i; ;:;:r  - 

nri 


hiii,1::  :i;r  rrrr  -oMrv°*  - - *•  - - 
— i-  z:r:~  - * — - 

and  Kuznetsk  Basins  with  18  ^ ^ 111  th°  Kansk^chinsk 

other  areas.  ’ 0r  a”“”tS  “tutak  Basin  and 


5-  Eastern  Siberia 


in  the  USSB,  totalling  abluTB^TbiuTl’T811  r°S°“rCeS  " anJ' 

reliability  (fable  B-12)  rh  003  ^ 311  d°greos  °f 

These  resources  occur  i„  *■ 

and  in  two  smaller  deposits  h ‘ 1Ve  mador  basins 

^posits.  However.  1p<=o 

resources  are  proven  and  i h 1 percent  of  the 

Proven,  and  nearly  all  are  n„i„  » 

y Possible"  resources. 
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Roughly  half  the  total  resources  (about  2,500  billion  tons) 
occur  in  the  Lena  Basin,  where  brown  eoal  represents  more  than  1,500 
Million  tons.  The  remainder  is  hard  coal.  Most  oi  the  brow,,  coal 


deposits  have  less  than  I percent  sulf 


in  , mid  Low  jisIi  . Add  i I j onal  1 y , 


roughly  one- 1 hind  «>l  Ihese  coals  occur  Less  Hum  BOO  meters  beneath 
the  surface. 

'Hie  second  largest  eoal  basin,  Tunguska,  is  farther  to  the 
west  from  the  Lena  Basin.  A total  of  about  1,700  billion  tons  of  coal 
resourees  are  estimated  to  oceur  in  this  basin,  all  of  which  is  hard 
coal  (of  one  class  or  another).  Although  low  in  sulfur  and  moisture, 
these  coals  are  higher  in  ash  content.  Again,  about  one-third  of  the 
deposits  oecur  less  than  300  meters  beneath  the  surfaee. 

fhe  Taimyr  Basin  has  the  third  largest  resourees,  roughly 
580  billion  tons  in  all  classes.  These  are  nearly  all  hard  eoal,  but 
some  brown  eoal  does  occur  locally.  m contrast  to  the  two  major  eoal 
basins  of  this  region,  the  Taimyr  deposits  are  generally  more  deeply 
buried,  with  most  lying  below  300  meters. 

11,0  Ust-Yenisey  Basin  contains  the  fourth  largest  resources. 
These  are  entirely  hard  eoal,  with  only  about  one-quarter  the  estimated 
resources  occurring  at  shallow  depths. 

The  Soviet  minable  reserve  estimate  for  this  region  is  truly 
enormous , totalling  nearly  4,700  billion  tons.  SRI's  estimate  is  that 
the  bulk  of  coal  in  the  Eastern  Siberian  region  is  unlikely  to  be 
recovered  by  present  technology;  the  presence  of  permafrost  in  most 
(if  not  all)  the  areas  of  largest  coal  occurrence  represents  an  importai 
constraint  on  potentials  for  coal  development.  For  these  regions,  there 
fore,  it  is  believed  that  procedure  derived  from  U.S.  deposits  for 
estimating  recoverable  reserves  is  probably  not  applicable.  Aecordinglj 
because  of  the  relative  uncertainty  about  deposit  characteristics  (less 
than  one-tenth  of  1 pereent  of  the  apparent  resources  are  elassed  as 
"proven")  and  because  of  the  serious  problems  confronting  development 
of  the  deposits,  no  attempt  is  made  to  compute  any  estimate  of  reeover- 
abie  reserves.  Instead,  the  original  Soviet  estimate  of  proved  resource 
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) 


m 


is  employed  in  t.iis  analysis,  and  only  about  4 billion  tons  of  resources 
are  considered  likely  targets  for  development  in  this  region  for  the 
foreseeable  future.  Ft  might  he  argued  that  tins  practice  nrtificin.iy 

""derrs1  imales  coal  pole., tin!  of  (he  HSSIt.  Vel  , (he  come,, I of 

rese  eves  i-nplics  deve  1 <,pm<  a,  t with  present  or  soon  available  I eehno  I o!V  y ; 
these  resources  do  not  appear  developable  by  this  criterion. 


6.  Northeast 


Cool  resources  of  the  Northeast  region  ore  scattered  among 
some  11  principal  areas  and  17  other  basins  or  deposits  (Table  B-13, . 
The  total  estimated  coal  resources  In  the  region  arc  about  240  billion 
tons,  nearly  all  of  which  is  classed  as  "possible"  resources.  Almost 
half  of  the  total  resources  occur  1„  the  Zyrmansk  area,  which  has  about 
three-quarters  of  the  hard  coal  resources.  The  remaining  deposits  are 


generally  poorly  known  and  rather  small. 


The  Soviet  Mlnable  reserve  estimate  for  the  Northeast  region 
is  about  184  billion  tons.  Sill's  estimate  is  that  only  about  14  billion 
tons  arc  recoverable,  with  most  being  located  in  the  Zyrmansk  and  Anndyr 


n re  a s . 


7 • Transba ikal , Far 'East,  Sakhalin 


The  coal  deposits  of  this  vast  region  occur  in  a number  of 
relatively  small  deposits  or  coal  fields  (Table  B-14) . The  total  esti- 
mated resources  are  only  about  65  billion  tons,  with  roughly  50  billion 
tons  being  hard  coal.  The  largest  deposits  arc  in  the  Bureya  Basin 
<25  billion  tons,  and  the  Sakhalin  deposits  (20  billion  tons).  However, 
those  same  deposits  have  only  about  1 and  2 billion  tons  of  proven 
resources,  respectively.  The  Sakhalin  deposits  have  the  advantage  that 
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Table  B-13  (Concluded) 


Arkagalin  Bukhta- 
Area  Ugolnaya 

By  Degree  of  Reliability 


Kamchatka 

Peninsula 


Proven  „ . 

Probable 

U.  10 

0.07 

0.03 

Possible 

0. 01 

2.38 

0.80 

0.93 

3.73 

_ 

Total  . . 

1.09 

6.18 

0.83 

By  Depth  Zone  (meters) 


U-JUU 

300-600 

0.88 

3.48 

0.83 

600-1,200 

0.21 

1.80 

- 

1,200-1,800 

0.80 

- 

0.10 

- 

By  Classification 

A and  T 

PS,  K,  PZH 

- 

G 

* 

- 

D 

" 

6.18 

0.20 

db 

1.09 

- 

0.63 

B 

- 

- 

Minable  Reserves 


0.72 

Brown 

6.18 

0.83 

T°taI  0.72 

6.18 

0.83 

SRI  Estimate  0 13 

0.52 

0.13 

* 

Includes  coal  to  600  meters  depth. 

Totals 


0.85 

9.28 

229.84 

239.97 


85.40 

58.48 

69.17 

26.92 


2.87 

106.99 

5.84 

1.72 

124.55 


93.44 

90.41 

183 . 85 
13 . 55 
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CCML  RESOURCES  OF 
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Includes  coal  to  600  meter  depth. 


nearly 
sur face 


lialf  the  total  resources  occur  less  than 
. 1 lie  remaining  deposits  are  generally 


300  meters  beneath  the 
small  and  poorly  known. 


I lie  Soviet  uiiiinhlc  reserves 
<>J  billion  tons.  SKI  estimates  that 
recoverable,  with  most  being  located 


estimate  lor  this  region  is  near  I 
abouL  <>  billion  Lons  are  nltimalel 
in  the  Bureya  Basin  and  Sakhalin. 


y 

y 


8. 


Kazakhstan 


I ons 
half 
than 


Estimated  total  resources  in  this  region  are  abuit 
oceuiiing  in  some  31  basins  and  deposits  (Table  B-15) 

the  total  is  hard  coal.  About  half  occurs  at  shallow 
300  meters) . 


L 1-10  billion 
. More  than 
depths  (less 


of  which 
able  is 
also  has 


The  Karaganda  Basin  contains  about  51  billion  tons,  nearly  all 
is  hard  coal.  This  coal  is  of  high  quality.  Especially  favor- 
lts  low  sulfur  content  (average  about  1 percent).  This  basin 
the  largest  amount  of  proven  resources,  about  10  billion  tons. 


The  second  largest  coal  resoiuces  are  the  brown  coal  deposits 
of  the  Ubagani  Basin,  where  about  36  billion  tons  are  estimated  to  occur 
Although  less  well-known  (only  about  6 billion  tons  proven  resources), 
these  deposits  occur  mainly  at  shallow  depths. 


The  Maikyuben  deposits  arc  the  third  largest  total  coal  re- 
sources of  the  region,  and  the  second  largest  brown  coal  deposit.  Again, 
while  fewer  resources  have  been  proven,  these  resources  occur  primarily 
at  shallow  depths  that  should  facilitate  further  exploration. 


The  Ekibastuz  hard  coal  deposits  arc  the  fourth  largest  total 
coal  resources.  They  are  'the  second  largest  proven  resources  of  hard 
coal,  which  has  favorably  low  sulfur  and  ash  contents. 
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Th<‘  S,,vi‘’‘  1,1  i nnl»l«'  reserve  (,s 


1 ““  1,1  1 lion  tons 
about  17  bun 


si;  l 


lil":ll<'  l<"'  Ibis  i„ 


OS  Minnies  111; 


11  1 M : 1 1 ><  >i  1 1 


reserves  wi 


Unsins  anti  in  Maikyuben. 


°"  t""S’  *U"  «»««<  in  Karan, 


and  Ub;,..;,,,  j 


9*  Middle  Asia 

Although  a number  of  ,-nii  ,i 

ar°  «c.t.,,rod  T,::rto  Ash'' the: 

Atout  ^ “ Cate6°"OS  “ ^ « -lion  tons. 

« - resources  occ  r ^ ^ ^ °"™cr 

c,t  Shallow  dePths,  although  this  van 
several  deposits  of  the  vast  region.  am°ng  th' 

The  Soviet  estimated  minable  reserves  of  this  . .. 

38  biliion  tons  SRI  net  ■ * Ieglon  are  about 

ns.  SRI  estimates  that  recoverable 

2 million  tons,  scattered  reserves  arc  only  about 

scattered  a„„„g  t„e  several  CeposUs  in  ibis  reBio„. 

A“  "°te<'  ln  tl10  osrlier  discussion,  the  SRI  t- 

reserves  are  based  on  deposit  characteristics  ”CWe”'>l0 

inherently  uncertain,  because  or  diilerent  crUeri^  ' C°’Mr“°"  “ 

the  doto.  Nonetheless  it  i ^ l'SCfl  ^ nrrlvlnK  nL 

’ S llscful  to  compare  them  with  •« 
estimate  oi  the  "balance  or  reserves"  <mic  B_17)  ' "’W"‘  8”l»‘ 

following:  ’ 110  tabic  shows  the 

estimate  for  the  bas^^rjLrhL00"50^31' ^ ^ thal1  thc  Soviot 
in  the  past-e.g.,  Donets,  ^ m°Jor  ^clopments 

Karaganda,  Ekibastuz,  Ubagansk  ‘h  n ’ Kansk-Achinsk, 
that  relatively  small  ^ This  suggests 

might  actually  be  recovered.  Xf  the  1 dGP°Slts  111  areas 

means  that  the  useful  life  of  the  "“‘nation  is  correct,  lt 

USSR  would  be  somewhat  limited  f3m°US  C°al  fields  in  the 
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Table  B-17 


SOVIET  COAL  DEPOSITS:  COMPARISON  OF  SRI  AND  SOVIET  ESTIMATES 

(Billions  of  Metric  Tons) 


Soviet  Estimated 

SRI  Estimated 

Balance  Reserves" 

Recoverable 

Basins/Deposits 

(A+B+Ci  )* 

Reserves 

Donets 

39.1 

14.5 

Pechora 

6.9 

1.5 

Moscow 

4.4 

3.7 

Kuznetsk 

52.5 

48.9 

Kansk-Agansk 

68.2 

54.7 

Minusinsk 

2.7 

2.6 

Irkutsk 

6.8 

6 . 5 

Yuzlino- Yakutsk 

2.1 

2 . 1 

Karaganda 

7.6 

5.8 

Ekibastuz 

7.3 

1.8 

Maikyuben 

1 .8 

1.8 

llbagansk 

6 . 3 

1.8 

Cunt:  ml  Asia 

•1.3 

•)  f 

Tunguska 

1.9 

1 '\ 

Lena 

2.3 

1.8 

Taimyr 

0.2 

0.3 

Total  ] 214.4 


151.1 


t 


* 

Soviet  estimate 


t 


This  is  equivalent  to  about 
balance  of  reserves." 


72  percent  of  the  Soviet  estimate 


of 


38 


• SRI's  estimates  arc  within  10-20  percent  of  the  Soviet  estimates 
for  basins  that  either  arc  generally  smaller,  contain  lower  grade 
coal,  or  arc  remote  from  industrial  or  population  centers.  in 
tliis  category  are  the  reserves  ol'  the  Moscow  basin  (brown  coal), 
and  tlic  remote  deposits  of  Irkutsk,  Yu/.hno-Vakutsk,  and  Maikybeu. 

These  deposits  may  be  shallow  enough  that  their  development 
potential  can  be  readily  determined  by  knowledgeable  personnel. 

• SRI's  estimates  of  recoverable  coal  resources  in  certain  Soviet 
coal  deposits  arc  much  smaller  than  those  from  Soviet  sources. 

In  this  category  are  the  large  remote  basins  of  Tunguska,  Lena, 
and  Taimyr.  These  basins  are  least  well-known,  and  the  Soviet 
estimates  reflect  this  lack  of  knowledge.  IL  is  possible  that 
there  may  lie  substantial,  ultimately  recoverable  reserves  in 
these  areas,  but  these  deposits  present  serious  technical  problems 
in  development  for  the  foreseeable  future;  hence,  the  low  estimate 
of  recoverable  reserves. 

Tints,  it  appears  from  these  data  that  Soviet  reserve  estimates  may 
imply  a hierarchy  that  may  not  be  apparent  from  the  data  alone.  Soviet- 
reported  reserves  at  well-known  deposits  seem  to  be  in  excess  of  recover- 
able reserves,  perhaps  in  an  attempt  to  disguise  the  actual  reserve  life 
of  these  fields.  Smaller  remote  deposits  ore  apparently  reported  more 
accurately  in  terms  of  recoverable  reserves  because  of  their  lesser 

1 

importance  (or  quality).  More  remote  undeveloped  deposits  may  lie  inten- 
tionally understated  in  the  realization  that  their  contribution  to  the 
total  USSR  energy  potential  will  likely  lie  small  for  the  foreseeable 
future ... 

E . Coal  Exploration,  Mining,  and  Processing  Technology 

1 . Introduction 

The  state  of  the  art  of  coal  exploration,  mining,  and  processing 
technology  in  the  USSR  and  Eastern  Europe  is  (as  is  the  case  elsewhere) 
a consequence  of  many  inter-related  factors.  Among  these  factors  are  the 
traditions  and  practices  of  mining  and  miners  in  the  coal  fields  of  these 
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7 t"t'  d0,“lled  C,‘”raC,erl*“C*  »'  “•  ““1  ~~  and  associated 

°m  ^ ‘"IU—  •'  t,K  U-usmaX  base  upon  too 

1 teClm°l0Er  ta  "»“»*  spiled  cat  recovery  

““foPUlnalcly,  ,»  ,.rusi  dime 

I'VC'"  tto  — i u..,  Lusk 

<U"lCUlt  Wl,e"  “*  ->»■  '■  — A-  .far.  Tltcrc f ore , in  u,c 
present  work  the  state  of  the  art  ol  cool  development  In  the  USSR  n„d 

7,,C11  °f  ECO,'°"1'  countries  has  keen  assessed 

trough  indirect  means,  mai„ly  employing  p„,iUely  avnilahle  statistical 

POrt”1,,lnS  *°  ™01  ™.  use  or  production  data  lor 

assessment  is  Justifiable  because  the  amount  or  production  achieved  trom 
particular  mining  methods  incorporates  data  on  the  several  contributing 
toe tors  Without  requiring  the  motors  to  be  known  individual!.  Pro- 
duction data,  and  productive  data  derived  trom  them,  are  therefore 

useful  indicators  of  the  level  of  technoloirv  ti  • 

, technology.  This  approach  is  taken  to 

llustrate  the  several  stages  of  coal  resource  development. 

“ • Exploration 

before  production  can  be  contemplated  or  begun,  it  ls  essential 
bare  thorough  knowledge  of  the  quail, y of  the  coal  deposits,  their 

chai acter  and  occurrence  nnri  -h,-.  ™ 

u,cc»  and  the  quantity  of  oriirinni 

y original  resources  that 

can  he  recovered  through  development,  Explore-,  ion  for  ecu  deposits 
requires  a syste,atic  and  coordinated  program  of  geological,  geophysical 
mining  engineering  work.  Although  the  geology  „f  coal  deposits  is 
often  simple  general,  It  may  be  complex  in  detail,  which  may  slBnl. 
Icantly  affect  the  attractiveness  of  deposits  for  development. 

Most  exploration  work  entails  drilling  to  intersect  the  coni 

-am  for  sampling  a„d  for  providing  thickness  data  as  an  input  into 
reserve  calculations.  Table  n-is  oi 

in  the  , . „ aU  f°r  drU11"B  used 

in  the  Soviet  coal  indu<?frv  tv, 

G maChines  are  generally  capable  of 
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l“  ‘'outlmlr  “h“»«  **«•  ** «82  feet,  or  1CM 

;■ : — i;y  - 

" n'-,UI'i3li“  <••»»•»*  lor  „ dot:,  i led 

" l"°  “"‘""“  ‘orutios  „r  Wes (it, i i piiicr  L , 

Odd  CMEA  ,T"e  r01""  " “Pl°rala,'y  °U‘a  dr,U‘-  ™ «»*  USS11 

• s "ot  reported  to  „ manner  comparable  to  th.t  for  ^ g„ 

“ 15  ImPOSSibi0  £°  S‘“to  exploration  currently  nnder- 

woy.  Much  of  such  drilling  will  probably  be  part  of  the  portal  develop- 

"M  ”rk  aSS“10‘Cd  » ‘-t  isolation  of  drilling 

data  will  pose  a further  problem  for  the  estim  « • 

estimating  process.  Much  of  the 

con  exploration  in  the  USSi,  appears  to  he  eoneentrated  in  toe  currently 

7 l,Cl<IS  °‘  ",C  U'‘r“1"C  a'K'  CCnt''"1  A.U.  There  is  little  evidence 
oi  much  work  hoiliir  undo »»t- (. 

taken  Lo  ..prove  the  knowledge  of  the  apparently 

nrger  reserves  present  in  the  more  remote  regions  of  Siberia. 

T'1G  physical  Properties  of  coa1  are  different  frrm  th 
• , , J-ei enr  lrr.m  the  surround- 

J ” “01  U °"d  “•  -ese  properties  eo.pli- 

a much’LtT'’6  PrOC°SS’  b°COUSO  drU1S  °r°  abl°  ‘°  cut  «■!  »t 

c rSlte  tl,a"  ‘S  P035ible  foeli.  Itecovery  of  core  samples  of 

ts  commonly  poor,  introducing  uncertainty  i„to  the  process  of  esti- 
mating quality  and  reserves.  In  an  attempt  to  avoid  this  problem  a 
device  has  been  designed  to  signal  the  driller  when  the  drilling  rale 
ases  rapidly  upon  entry  into  the  coni  seam.*  Although  this  device 

may  e useful  in  concept,  it  will  probably  be  no  substitute  for  the 
experience  of  the  operator. 

Exploration  and  development  of  the  nrinrinni  i 

Lne  Principal  coal  regions  of 

the  USSR  are  shown  in  the  following  sections  ti 

n , n b sections.  These  data  show  that  the 

onets  Basin  is,  and  has  been,  a mainstay  of  ti 

mainstay  of  the  coal  industry,  producing 


Razvcd  I Okhrana  Nedr,  No.  4,  p.  21,  1973 


substantial  amounts  ol'  hard  coal  for  an  extended  period.  Other  deposits 
of  the  Ukraine  also  produce  important,  amounts  of  hard  coal,  making  this 

region  (he  most  prolific  coal  field  , 1 the  ry.  Tin-  Kuznetsk  liasin 

is  a Hurd  major  contributor  of  hard  coal.  Smaller  but  stilL  important 

amounts  of  hard  coal  come  from  the  Karaganda,  Eastern  Siberian,  Pechora, 
and  Urals  Basins. 

Production  of  brown  coal  has  boon  centered  in  the  Moscow  Basin 
and  the  Urals  Basins,  which  together  represent  roughly  hall'  the  total 

production.  Other  basins  contribute  far  less  brown  coal  production  to 
the  total. 

As  wc  have  seen,  the  principal  coal  resources  (and  recoverable 
reserves)  ol  t lie  USSIt  occur  in  regions  remote  from  the  centers  of  popu- 
lation where  energy  is  consumed.  The  distance  factor  emphasizes  the  coal 
fields  that  are  located  relatively  near  the  consuming  centers,  making  the 
somewhat  smaller  resources  of  the  European  and  Ural  coal  fields  assume 
major  importance.  Historically,  and  continuing  to  the  present  day, 
nearly  two-thirds  of  Soviet  coal  production  has  come  from  these  western 
coal  fields.  The  remaining  production  has  come  mainly  from  the  Kuznetsk 
and  Karaganda  Basins  of  the  southern  Siberian  region. 


3 . Mining 

fable  B-19  shows  estimated  coal  reserves  in  the  Soviet  Union  by 
mining  method  (USSR  coals  are  mined  by  both  surface  and  underground 
methods).  The  total  A + B + C reserves  are  employed  as  a baseline  figure 
With  one  exception,  these  data  arc  determined  as  of  January  1,  1966;  it 
is  assumed  that  the  estimates  include  coal  recoverable  from  all  mining 
methods.  Data  for  developed  strippable  reserves  as  of  January  1,  1969 
were  compiled  under  the  working  assumption  that  "developed"  reserves 
would  be  roughly  equivalent  to  "proved"  reserves  included  in  the  more 
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general  categories.  Strippable  reserves  represent  only  about  6 percent 
of  the  total  best-known  reserves,  with  the  bulk  of  these  deposits  re- 
quiring deep  nining.  Most  .strippable  reserves  are  in  the  Kansk-Aehi nsk 
area  and  are  exclusively  brown  coat.  The  second  largest  strippable 
leserve  is  in  the  hard  coal  deposits  of  the  Kuznetsk  llasin,  and  the 
third  largest  strippable  reserve  is  in  the  hard  coals  of  Kazakhstan  and 
central  Asia.  Soviet  estimates  of  the  "maximum  possible"  production  of 
coal  by  surface  mining  is  shown  in  Table  B-20. 

there  lias  been  a strong  increase  in  surface  mining  in  recent 
years,  rising  from  only  about  4 percent  of  total  production  in  1940  to 
27  percent  in  1970.  Figure  B-2  shows  trends  in  coal  production  by 
mining  method.  The  present  status  of  coal  mining  technology  in  the  USSR 
will  be  described  separately  for  each  mining  method. 

Table  B-20 


MAXIMUM  POSSIBLE  SURFACE  MINE  COAL  PRODUCTION 


Production 

Basin (Million  Tons) 


Kuznets 

208 

Minusinsk 

54 

Kansk-Achinsk 

055 

North  Kazakhstan 

2(55 

Western  Siberia 

109 

Far  East 

110 

Total 

1, 

800 

Source:  Ugol , No.  7, 

1971 
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TRENDS  IN  COAL  PRODUCTION  IN  THE  USSR  BY  MINING  METHOD 


4. 


Mining  Equipment 


The  trends  in  numbers  of  coal  mining  machines  being  list'd  in 
.die  USSR  arc  shown  in  Table  Li-21.  For  deep  mining.  I ho  re  lias  been  rapid 
1 apid  growth  over  the  last  years  in  the  use  of  "mining  combines"  (long  iLI 
mining),  which  dominate  in  production.  Similar  growth  in  "entry-driving 
combines  (continuous  mining)  lias  occurred  durirg  the  same  period.  These 
highly  mechanized  mining  methods  have  replaced  the  more  conventional 
methods,  evidenced  by  the  decline  in  numbers  of  cutting  machines  and 
loaders.  Drag  conveyors  arc  still  extensively  employed  in  haulage,  al- 
though belt  conveyors  and  locomoc ives  remain  important. 

These  trends  parallel  those  of  the  U.S.  coal  industry  during 
the  same  period.  In  contrast,  however,  the  U.S.  coal  industry  has 
emphasized  continuous  mining,  and  longwall  mining  is  a relatively  small 
part  of  total  production  in  the  United  States,  although  it  has  been 
increasing  in  recent  years.  Longwall  mining  is  especially  well-suited 
in  mining  coal  from  level  seams  of  uniform  thickness,  providing  an 
indirect  indication  of  the  character  of  coal  seams  now  under  development 
in  the  USSR.  Probably,  longwall  systems  are  being  used  in  some  of  the 
newer  fields,  and  the  conventional  mining  method  continues  to  be  employed 
in  some  of  the  older  fields  or  in  those  where  the  coal  has  been  disturbed 
by  folding  or  faulting.  USSR  longwall  systems  described  in  typical 
publications  appear  to  be  more  complex  mechanically  than  those  used  in 
the  West,  apparently  in  an  attempt  to  reduce  operating  manpower  require- 
ments and  improve  productivity.  However,  the  longwall  systems  in  the 
USSR  are  limited  to  seams  less  than  3.5  meters  (11.5  feet)  thick,  and 
work  is  in  progress  to  mine  thicker  scams  in  one  pass.  Another  problem 
appears  to  be  posed  by  the  supporting  capacity  or  longwall  roof  supports, 

jfc 

See,  for  example,  Ugol,  No.  5,  p.  37,  1973  and  Razrabotka  Mestorozhdenii 

Radioakt iunykh  Rvd,  p.  298,  Moscow,  1970.  * 
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estimated  to  be  less  than  one— third  of  those  used  in  the  West.  The 
problem  appears  to  be  related  to  the  hydraulic  system  Hint  operates  the 
supports,  and  represents  an  area  oF  Further  engineering  work. 

Detailed  technical  chnrac  Le  r : s I les  of  I nngwn  1 I milting  eipii  pnieii  I 
employed  in  the  USSK  are  shown  in  Tables  li-22,  B--23,  IS-24,  and  B-2.r>. 

These  data,  taken  from  Vorob.jev  and  Dcshmukh,t  indicate  that  a family  of 
longwall  machines  has  been  developed  for  relatively  mechanized  coal 
mining  in  a variety  of  scam  conditions.  The  development  of  several  types 
of  machines  for  each  seam-th ickness  range  indicates  the  diversity  and 
scope  of  the  Soviet  coal-mining  equipment  industry. 

Work  is  also  in  progress  to  employ  pneumatic  breaking  of  coal 
as  a substitute  for  blasting. + The  pneumatic  method  appears  to  be  similar 
to  the  compressed  air  coal  breaking  used  in  conventional  U.S.  mining. 

Thus,  regardless  of  the  developments  in  continuous  mining  and  longwall 
mining,  conventional  mining  systems  will  continue  to  be  required  for  the 
recovery  of  coal  from  certain  types  of  deposits. 

The  technical  progress  m Soviet  deep  mining  may  be  illustrated 
by  reports  for  the  "Donbass"  (Donets  Basin)  and  "Kuzbass"  (Kuznetsk  Basin). 

• Donbass . "The  Donbass  combinate  is  successfully  incorpora- 
ting the  new  progressive  mining  techniques . "§  As  a result 
the  number  of  working  faces  decreased  7.8  percent,  and  the 
number  of  faces  equipped  with  new  technology  increased  12 
percent.  The  production  from  narrow-web  (longwall)  machines 
rose  from  9.9  million  tons  in  1970  to  12,8  million  tons  in 
1972,  and  the  amount  of  coal  from  highly  mechanized  faces 
rose  from  2.4  to  5.1  million  tons  in  the  same  period. 


* Ugol,  No.  5,  p.  37,  1973 

t B.  M.  Vorobjev  and  R.  T,  Deshmukh,  Advanced  Coal  Mining,  Vol.  I and  II 
(Asia  Publishing  House,  New  York,  N.Y. , 1966), 


* Ugol,  No.  5,  p,  68,  1973, 
§ Ugol,  No.  5,  p.  9,  1973. 
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Howevor,  thin  seams  remain  to  be  mechanized  efficiently 
in  contrast  to  the  developments  of  recent  U.S.  technology. 

H>  SSI!’  ,,,cn'icic,,t  n «•«,..  i l"  slows  down  work 

IT  ' Un  •SC':""S-  Th"y-  11111 1 seams  less  than  I 

,mrk  ,!:!  »*’"••••»  reserves.  I he  i r 

Kh!,,v  111  P,0‘hiel  ion  is  only  13  . 


Concentration  or  .lnl„B  enterprises  on, I inslnlla- 

tlOH  nf  nmu  Ioh.viumIi  • 


r ^ aim  insLalla- 

1970 ‘-“r  T T*™11  G‘"liPM,l!"t  “S  «"*-"»>»•  l»  the  earl, 

11  ,‘’-ir  "C  0"  °f  C°nl  "“’c'l'a"lzocl  faces  reached 
11  9 million  tons  in  1972,  representing  10,7  percent  or  the 

Lotnl  coal  production.  Multiple-layer  longwnll  mining  l5 

■ eported  for  the  V.I,  Lenin  mine,  in  a seam  9-10  meters 

thick.  Nevertheless,  there  remains  excessive  manual  work 

*«•*  ••••■***«**  cuts  ^ 


Representative  productivity  data  tor  principal  coal  fields  of 
the  USSR  are  shown  in  Tallies  B-26,  11-27,  11-28,  and  11-29, 


l'nl.le  11-2(1  represents  a summary  or  coal  production  l,y  difforonl 
types  of  longwall  deep  mining  equipment  in  major  coal  basins.  These  dnta 
are  useful  to  indicate  the  overall  coal  output  achievable  under  the  stated 
conditions.  Unfortunately,  it  is  not  possible  to  convert  t„ese  data  to 
productivity  per  man-day  for  comparison  with  u.s.  statistics,  owing  to  a 
lack  of  information  on  the  workforce  at  these  mines. 


The  data  in  the  following  tables,  however,  shed  some  light  on 
the  productivity  question. 


Table  9-27  shows  that  the  productivity  of  coal  basins  in  the 
USSR  averages  about  330  tons  per  working  face  per  day  as  of  1970,  In 
contrast,  a typical  U.S.  face  ere.  would  produce  nt  least  500  tons  per 
day  (or  more  if  longwall  systems  were  used).  The  productivity  from  the 
Karaganda  and  Pechora  Basins  is  nearly  double  the  average  figure,  and  is 
attributable  to  the  practice  of  surface  mining. 


* Ug£l,  No.  5,  p.  3,  1973 
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Table  B-27 


ItCRKASE  OF  LOADING  ON  WORKING 
(Tons  per  Day) 


FACE 


Loading 

on  Working  Fane 

1960 

1965 

1970 

Department  of  Coal  Industry  of  USSR 

197 

253 

331 

Basins 

Donets 

198 

245 

313 

Kuznets 

196 

255 

312 

Karaganda 

367 

447 

602 

Pechora 

298 

420 

594 

Podmoskorskyi 

182 

232 

373 

Table  B-28 

AVERAGE  LOADING  AND  PRODUCTIVITY  ON  WORKING  FACE 


Average  Loading  Average  Labor  Produc- 
<>n  Working  Face  t'vity  on  Working  Face 

iii^sAlay) (ton^/output) 

Percent  n„ 7 


1965 

1970 

Percent 

Variation 

1965 

1970 

6.35 

Percent 

Variation 

+22.6 

All  working  faces  (WF) 

253 

331 

+27.8 

5.18 

In  Btu  number 

WF  with  coal  loading 

262 

367 

+40.2 

5.23 

6.66 

+27.4 

Complexity  mechanized 
WF 

442 

710 

+60.7 

10.47 

13.68 

+30.7 

WF  with  narrow  grip 

464 

452 

- 2.5 

6.30 

6.62 

+ 5.0 

WF  with  wide  grip 

252 

280 

+11.0 

4.95 

5.08 

+ 2.5 

WF  without  coal  loading 

230 

212 

- 7.8 

5.35 

5.37 
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S"OWS  " RCner01  Ubor  productivity 

°SPTCl"Uy  ^ ^ "°St  faces,  over  the  last  five  years. 

Table  B-29  shews  a compare length  „f  „„mng  tace> 

' «“  for  the  ,,„r  P™,„„E  hasins.  AUhoU|tll 

- - — - .nee  has  increased 

alJ  basins , the  productivity  either  bid 
...  . S 1 Gma med  essentially  the  same 

(Dom-ts,  Potlmoskovskyi ) or  Ins  t 

y ' or  "as  actually  declined  Ti,ie 

nnme,  „ , lhls  ^gRests  that  the 

latuim  01  set-up  time  counteracts  mechin  i™  i • 

echamcal  improvements  and  tends  to 

constrain  actual  productivity. 

The  average  working  thickness  of  coal  sMm 

i coax  seams  mined  was  1 32 

— . The  average  depth  of  deep  „,i„os  „as  about  3bo  „,eters,  wUh  th. 
minimum  working  depth  l,ein«x  i i <sn  , 

r„  , e 1’150  n,C1<!rs-  "aep  nine  production  was 

0,11  longwall  mining  (85  percent)  mn  . . 

Poxcent),  followed  by  continuous  mining,  room 

anc  pillar,  and  other  methods  with  relativ  i 

with  relatively  small  production.  The 

average  longwall  length  was  120  meters  and  th 

tors,  and  the  average  advance  of  the 

face  was  about  38  meters  per  month  ti 

" l"th-  a^acre  capacity  of  each  long- 

wall  section  was  354  tons  per  day. 

Longwall  m ning  has  been  plagued  bv  nrnhi 

P ’Lued  by  problems.  Difficulties 

cqu ipmcnt,  inch  of  rati  cars,  and  operating  problem  bare  acted 

”.th°  1,,0r°"S0"  ~^y  achievable  ,n  longwall  methods.  Tlw 
■ -envity  of  na r row-web  longw.,1  systems  ^ 

Olund  planned  levels,  with  up  to  70  percent  of  en  • 
e,  , Percent  of  equipment  being  inopera- 

. ” or  extended  Periods.  Poor  quality  of  equipment  and  shortages  of 

pare  parts  have  led  to  shutdowns  of  several  sections  for  as  much  as  one- 
third  of  operating  time. 

For  surface  mining,  the  data  suggest  an  even 
..  “bgesc  an  even  more  rapid  growth 

than  m deep  mining.  Evidence  of  thin 

Pence  of  this  growth  is  shown  by  the  increase 

in  mining  equipment  noted  earlier  in  Tab!.  R.o,  T. 

— dDie  B 21.  it  was  reported*  that 

jigoi.  No.  7,  1971. 
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as  of  January  1,  1971,  the  USSR  contained  68  surface  coal  mines  producing 
163  million  tons.  This  production  was  broken  down  by  size  of  mine  as 
follows : 


Number  of  Surface 
Coal  mines 


10 

13 

4f> 

68 


oul.pu  l Capac  I Ly , 
(million  tons/year) 

1.5  - 2.5 

2.5  - 5.0 
> 5.0 


Total 


Clearly,  most  surface  coal  mines  in  the  USSR  are  enormous  (the  largest 
U.S.  surface  coal  mine  is  about  8 million  tons,  with  the  majority  being 
less  than  2 million  tons). 


The  choice  of  equipment  used  for  surface  coal  mining  in  the 
USSR  differs  from  typical  U.S.  practice.  It  is  estimated  that  bucket 
wheel  excavators  account  for  about  14  percent  of  Soviet-produced  coal  in 
1970  and  that  this  percentage  will  increase  to  66  percent  by  1985,  This 
is  an  ambitious  target.  IJucket  wheel  excavators  are  complex  machines 
that  are  capable  of  high  production  rates  if  applied  to  suitable  condi- 
tions. However,  most  U.S.  miners  are  reluctant  to  tie  up  so  much  pro- 
duction capacity  in  any  one  machine,  and  prefer  to  employ  smaller  power 
shovels  and  loaders  that  offer  greater  flexibility  in  the  event  of 
equipment  failure. 


Many  of  the  differences  in  equipment  preference  between  the 
USSR  and  U.S.  surface  coal  operators  appear  to  stem  from  contrasting 
development  approaches.  In  the  United  States,  the  tendency  is  to  mini- 
mize original  capital  investment,  whereas  in  the  USSR  they  seem  to  prefer 
reduction  of  operating  manpower  while  tolerating  an  increased  maintenance 
labor  force.  Regardless  of  these  differences,  however,  the  USSR  has 
substantially  increased  its  capacity  for  coal  production  by  surface 
mining  and  appears  likely  to  continue  to  do  so  in  the  future.  Whatever 


0 
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1 J*  1 


""  SOVIOtS  Approach, . eho  targets  set  ,„r 


' 7 sc  l xor 

“ — • » » question  Cose  nns.es  is  uncertain. 


l"  19™'  11,0  "VOr*W>  «"*»  »‘"P  output  in  tlie  USSR  was  2.2G 


tons  per  year,  and  the  average  labor  productivity  was  288  tons 


v,  “ — LUliS 

pci  man  month.  The  highest  productivity  was  attained  by  mines  that  use 


* d“'CCt  <IUmP1"8  SySU'"  - ■">  -“"‘re  transportation.  The  .average 


cost  of  surface  mined  coal  was  2.72  rubles  while  h,o 

e&i  wniie  the  average  cost  of 


excavating  1 cubic  meter  was  0.43  rubles.  if  the  official  rate  of  ex- 


change were  to  be  use,!  a.c  a stands 

standaid  of  comparison,  these  costs  would 


be  virtually  identical  to  those  in  modern  U S surfn 

muucrn  u.fa.  surface  mines;  however, 


required  in  such  a comparison,  owing  to  uncertainty  about  ihe 


actual  exchange  rate 


The  USSR  has  done  long  range  planning  for  surface  coal  mines 

^ C P - . 


" ocxicut;  coai  mines 
ome  results  from  this  work  are  summarized  in  Table  B-30.*  Production 

1 C?  1-  „ .1  _ . _ 


- wV.  riLUUCUlOn 

“ eXP™t0<l  t0  r°UE"ly  ''l«°  » Tear  2000-a  goal  expected  to  h„ 
achieved  hy  more  than  tripling  average  mine  output  and  .other  productivity 
rough  a major  effort  to  employ  bucke,  .heel  (or  "rotary",  excavators. 
Such  machines  are  used  very  effectively  in  West  Oermnn  coal  fields  .here 
‘he  digging  is  easy,  hut  the  successful  transfer  of  this  technology  t0 
other  coal  fields  (especially  those  of  the  United  States,  has  been  dis- 
appointing. If  the  USSR  is  unable  to  employ  bucket  .heel  excavators  i„ 
-mug  its  coal  to  the  degree  anticipated,  productivity  goals  will 
probably  „ot  be  me,,  and  hence,  production  targets  .ill  probably  be 
missed.  The  degree  to  which  the  bucket  .heel  technique  can  be  adapted 

tin  mo  O f-  -f-  l-l  _•  _ 1 .... 


* ■ ~ ^ w emuptea 

O meet  the  special  conditions  e,  the  Soviet  coal  fields  may  thus  control 

thp  flphl  ~ i?  j.i_ 


the  achievement  of  these  ambitious  surface  mining  goals. 


Ugol,  No.  7,  1971 
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Table  IJ-30 


1 long  range  planning 

TOR  SOVIET 

SURFACE  COAL 

MINING 

f 

1970 

1980 

1990 

2000 

Total  Projected  Surface 
Production  (million  tons) 

Variant  I (108  mines) 
Variant  II  (93  mines) 

349.4 

341.4 

687.5 

599.1 

1.307.1 

1 .153.1 

Average  Annual  Mine  Output 
(million  tons) 

2.26 

4.46 

- 

12.0 

Coefficient  of  Extraction 
(cubic  meters/ton) 

4. 

3.4  to  3.8 

- 

2.8 

Maximum  Possible  Average 
Labor  Productivity 
( tons/man-montli) 

283.3 

509. 

800. 

1,088. 

Production  by  Rotary 
Excavators  (percent) 

13 . 8% 

64 . 1% 

68 . 9% 

78.  J 

Source:  Ugol,  No.  7,  1971. 


V'  I in.  i UM'IIIK 


include  (.lie*  I'll  l I mv  i ii| , : 


niiproveiiien  ts  pro  joe 


v-v/iiii.i,^  yt'UT 


i (:ino-.r.u 

• I'ntr.c  t<  My  Ikiii  i II,...  < - > | ■ i I pncii  I in  (be  ,•  I 

i»‘>.  :im\  r.ou  1 

* , ..r  i.,  * 

°»  * 1 mo  l.crs. 


• Rotary  excavators 
meters/br. 


wilii  productivity  of  J ;>  r>00  cubic 


fl  "my  1,0  n°tCd  ,h"1  "*«•  — ice,.  v,i„,  oqi,  i pment.  is 

i"K*  °'Vi,’K  °"ui"0  'm'1  li,f>  piobl ciiis  us  wpi,  ns  lm.k  of 

',0Ki‘>i,ity  °VO,,t  °r  Ciiiic  t i on . /\M. lho  |)rojC(>tef| 

1 "ipi  o v<?i„(  arc  possible,  I be  technological  problems  associated  with 

S,U->h  #,PV0,OP”,enl;  WM1  - — • «"<■  <-uld  do  lay  real  i,at  ion  of  the 
pro  jec I od  production  targets. 

■'bit  K .11  sliovs  nnlicipolcd  deve  Lopmen  I 0 f other  .specil'ic 

S""S’Sl,,",S  « Tiiic-Ie  ls 

■ ">'•  *"‘l t(1 

“"”Vly  " **'*  ffeU.  Ollier  n kix’c t s „t 

* oP^rnHo.,  nre  pro.IccU „hMW  ,.„pt„lv 


,r> • Coal  I’Jopnral 


''"”1  i.  -I  mi  I. 

"""  a"‘l  > I Will,  For  H.  vn,.io„s 

-•  ••••*  * . „SSI 

"”S  S,"™lilr  OV"r  "«*»•«  t IS*  million  tons  In 

10  71)  (Tipiuc  li— ;j) 

’°<IS  A°n'  |,ropn,'i"  ion  j"  tUo  USSR  have  changed  in 
tlit'  period  I'rom  !<)b,r)  I o 1970  * rii,,  . 

lJ7°-  ,,S1‘  ol  ",e  minernl  suspension  procc 

* UgoL,  No.  1. 


Table  B-31 


Source  : Ugol , N.  12,  1972 


Figure  B - 3 

PROCESSING  OF  COAL  IN  CONCENTRATING  MILLS 
{ PREPARATION  PLANTS) 

(Includes  Ferrous  Metols  Industry) 
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approximately  doubled  from  8.9  percent  of  the  ,„lal  process,.,,;  l„  If) 
IHrcenl.  !•’  I ol  a t i on  showed  a small  increase  -from  (i.H  pc, -coni  |„  K.7 
|K'rr‘  «>"  °*  her  hand,  d,rr,,,«,|  from  :t|.  / 

cent  to  20.0  percent.  The  remainder  of  coal  preparation  was  apparently 
limited  to  washing  and  mechanical  separation  which  appear  to  have  re- 
mained relatively  constant  during  this  interval. 


The  average  annual  output  of  a coal  preparation  plant  increased 
from  1.2  million  tons  in  1965  to  1.5  million  tons  in  1970.  The  goal  of 

the  current  five-year  plan  is  to  incre.se  this  output  to  1.9  million  tons 
by  IP  75. 


Technology  for  improved  flotation  reagents,  washery  circuits, 
filters,  screens,  and  centrifuges  received  increasing  attention,  but 
remained  as  problem  areas.  A fir  the r problem  is  to  improve  the  mining 
methods  so  as  to  facilitate  removal  of  ash  and  waste  materials  during  the 
preparation  process.  Trends  in  coal  preparation  are  indicated  by  the 
following  tabulation: 


Percent  of  All 
Methods  Used 


Mcthod  in  1965 


Jigging  36.2 
Washing  30,7 
Air  17.7 
Heavy  media  flotation  8.4 
Other  flotation  6,8 
Concentration  table  0.2 


Percent  of  All 
Methods  Used  in 
1970  (estimated) 

33.2 

22.2 
11.1 
24.7 

8.2 

0.6 


Source:  Coal  Industry  1917—1967,  Moscow  1969. 


6 • Productivity  in  Coal  Mining  in  the  USSR 

A summary  of  statistics  regarding  labor  productivity  in  the 
coal  mines  of  the  USSR  is  presented  in  the  following  five  tables. 


r. 


! 1 


I i 


!i 


! 


Ti">l0  B-32  3ll""'S  tre'”IS  l"  Pri,‘l  uc  t i vUy  by  „|„i„g  lllt,tl„,(,  , 
iou.s  coni  busies,  The  (able  shows  „„„  pc. .due,  iv „ 

»«•••»■  I »V  

S I!,r"’  -Hi.  

“l"“  "y  "»«.•*.■•• . the  surraco  wt„, 

"bOUt  rm,r  U'“es  Piuductive  to  start  with;  this  dltXerer.ee  was 

accentuated  as  productivity  ot  surface  , Mines  Increased  at  a ,„„ch  greater 
r«U..  The  magnitude  ot  this  increase  is  also  indicated  „y  p1|wre 
which  shows  the  change  in  .Monthly  average  ot  labor  productivity. 

Another  way  or  expressing  productivity  is  in  the  number  ot 
workers  required  to  produce  one  thousand  tones  ot  coal  (Table  B-33) . 

The  improvement  or  productivity  is  demonstrated  by  the  decrease  in  labor 
consumpt ion , 


Table  D-34  shows  the  rates  of  growth  of  labor  productivity. 
The  average  annual  productivity  growth  decreased  in  the  late  1950s, 
hut  resumed  an  increase  in  the  1900s.  These  increases  were  experienced 
by  most  of  the  major  coal  basins  of  the  USSU. 


Table  0-35  shows  the  distribution  or  mines  according  to  labor 
productivity  level.  The  tnl.le  shows  that  most  mines  of  the  USSB  have 
productivity  more  than  30  tons/month.  The  number  „r  mines  with  high 
productivity  have  increased  substantially  in  the  period  from  1955  to 

1970.  The  largest  number  ot  mines  have  productivity  from  30  to  do 

tons/month. 


■lable  P-36  shows  factors  relative  to  coal  mine  productivity 
n terms  of  projected  increases  from  1970  to  1975.  Factors  increasing 
labor  productivity  are  tabulated,  together  with  those  that  would  result 
in  productivity  decreases.  The  increases,  however,  are  greatly  in  excess 

Of  decreases,  and  it  is  clear  that 

r that  Soviet  planners  are  counting  on  pro- 
ductivity increases  in  the  next  five  years  Th0  „ • • , 

uve  years.  The  principal  increases  are 
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Tnlil.-  I! 


luMM  >li  IMIOIHT  TIVI  IV  I N (iNOIvIll.KOIINII  AN*  * iH’KN  I'll'  MINKS 
< r -ns  |»t  • i hi  III) 


Ministry  or  IJnsin 


(A vi ■ nines  I'or  each) 

1950 

1*155 

moo 

1005 

1970 

M i ti  i si  rv  '>1  ( 'i.-n  1 , IISSI.' 

30.  i 

17.0 

1 1 .0 

30.  1 

58 . 5 

Until- i n round  mi  lies 

>7  .X 

02.5 

35.0 

10.2 

15.8 

Open  pits 

90.3 

171.1 

TOO . | 

248 . 1 

280.0 

Ministry  of  Coni,  Ukraine 

21.8 

70.2 

29.7 

35.3 

10.2 

Kittle  I t; ron nil 

•;  t . k 

24 . 8 

28.  1 

33 . 8 

38.0 

Open  pits 

— 

l'H.  1 

370.  1 

1 08 . 3 

208 . 3 

t 

Done  I s 

22. 7 

75.8 

78.0 

33.0 

38 . 3 

USSI!  bo  rile  rs 

21.7 

21.7 

38.  1 

33.4 

37 . 9 

liussiau  Uepuhlic 

28.0 

32 . 1 

33.5 

34 . 7 

IO . 5 

l.vovsko-Vol  ins;kvi 

— 

10.8 

27.0 

13.0 

55.2 

i'eilmi  i;l.i>v  sky  i 

12.  1 

15.0 

50.8 

09.4 

Underground  mines 

25.0 

12.  1 

13.0 

55.3 

64.9 

Open  pits 

— 

— 

239 . 8 

310.7 

258.9 

1’ I chersky 

25.  i 

.17.7 

39 . 5 

14.  1 

56.9 

Kli  /.nel  sk 

. io . :t 

10.7 

53.  5 

00.0 

09.  7 

llnderr,  i mniil  mines 

35.0 

13.2 

15.9 

51.7 

5 7.7 

Open  pits 

h:i.:i 

1 82.0 

177.2 

100.7 

179.0 

K.irar.  iniln 

io.  1 

58 . 2 

51.0 

58.0 

70.3 

I'nderg  ron  nil  mines 

32.5 

1 7.0 

52.0 

50 . 2 

07.0 

Open  pits 

1 3i» . 3 

307.  1 

131.1 

182.3 

218.  t 

NOT  REPRODUCIBLE 
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Tii  1)1 1'  i$-:s<; 


i ' ii;s  i \i  i.i i \cin(i  i.Mini;  n.nnrri' i v rn 


• 

I'm, 

jected 

Labor 

Productivity 

1 ncreases 

Factors  increasing  labor  productivity 
Rate  of  production 

1970 

1975 

Percent 

Annual  load/mine  (1,000  tons) 

7]  1 

762 

7.2% 

Average  daily  load/working  face  (tons) 

331 

500 

51 . 1 

Annual  load/open-pit  mine  (1.000  tons) 

Changes  in  structure  of  coal  production 
Increase  of  coal  production  by  open-pit 

2,436 

3,200 

31.4 

method  (percent) 

Changes  in  geographical  distribution  of 

23 . 9% 

30 . 3% 

+4.4% 

coal , by  basins 

Mechanization  and  automation  of  production 
(percent) 

Mechanization  of  loading  on  working  faces 
of  gently  sloping  and  medium  stoop 

* 

+ 

seams 

Automated  complexes  used  on  gently  sloping 

H'l  .7 

92.0 

t-7 . 3 

and  medium  stoop  seams 
Complex  mechanization  of  coal  production 

— 

2.2 

+2.2 

on  working  face 

Mechanization  of  lift  of  coal  on  working 

29.9 

58 . 9 

+ 29.0 

faces  of  steep  seams 

Mechanization  of  tunneling  by  application 

0.4 

15.6 

+15 . 2 

of  tunneling  combines 

16.8 

37  1 

+20.3 

Technological  perfection  of  open-pit  r ethod 

* 

* 

Underground  transport  conveyors 

’ 

Factors  decreasing  labor  productivity 
Increase  of  extraction  coefficient  in 

* 

* 

open-nit  mines  (cubic  meters/ton) 

3.94 

4.75 

+20.6% 

Decrease  of  number  of  working  days 

307 

305 

- 2 days 

* No  individual  projected  values  are  given  in  source. 


OX'7°"  f"0"'  <0>  l"C"n“<,  Mt0  °f  — - ■ O—d  load  „01. 

•or  mg  face),  and  (W  mechanization  and  antomation  of  production.  Tho 

“ ln—  tHt.  period  appear  within  reach,  and  could 

Oe  accomplished  during  the  near  term.  if  these  increases  are 

achieved,  production  will  fall  short  of  * 

Short  of  -ov^t  goals  an  event  that  will 
affect  the  oyernll  energy  balance  of  the  USSR. 

F'  transportation  of  Coal  in  the  ussn 

l'  Overview  and  Statistical  nnfa 

The  transportation  of  coal  in  the  uq<?n 

tne  USSR  is  predominantly  hv 

rath  in  1.0,  million  metric  tons  of  coal  and  coke  were  shipped 

mode  Of  t, ansport . This  tonnage  constituted  about  S8%  of  total 

aggregate  coal  shipments  in  that  year.  Table  n T7  „i 

‘Role  B-3  7 sliows  coal  shipment's 

-ode  of  transport  in  the  USSR  tn  1.0,  There  is,  of  course,  some 

-PPcd  first  by  raff  to  the  point  of  transshipment.  In  the  ease  of 

,7  and  inland  waterway  shipments,  the  coal  is  sometimes  reloaded  on 

a the  end  of  the  «*,».„  by  waterway.  the  ease  of  truck 

transport,  seme  shipments,  such  as  in  the  northern  part  „f  the  Par  Past 

^ °"tlr0ly  ^ *“««  the  absence  of  rail  l„,es. 

Coal  constituted  22  percent  of  + 

of  . . _ P nt  °f  tl,e  total  to«nage  of  all  types 

of  freight  shipped  by  rail  in  the  USSR  in  1970  Con!  • 

^ n Coal  is  expected  to 

continue  to  be  an  important  fraction  ?n 

fraction,  20  portent,  of  such  freight  in 

' * <*mm  C0*1  and  «"“>  shipments  by  „n  (or  1965 

*“  1975'  **  ProJO=tol  - ~ Pl„„  institute,:  Per' 

perspective  and  comparison,  tho  shipments  of  severai  other  important 
raw  materials  are  also  shown. 

From  Table  13-38  it  ran  ho  4- 

can  be  determined  that  rail  shipments  of 

coal  and  coke  increased  at  tre  rate  of  '>  t 

rate  of  2.1  percent  per  year  during  the 
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Table  11-37 


COAI.  .Ml  I I’MI I : IN  Tin:  USSR  IIV  modi:  <>|  llu\N;;|’0|;'|'  - 

(Mill  Ums  or  M'l  i-lc  Toils) 


Motli1  o f " iunij|)i 1 1- (_ 


Shipments  Percent  of  Totnl 


Rail 

Truck 

River  (barge) 
Ocean  (ship) 


644 

65 

18 

9 


88S 

9 

2 

1 


Total 


736 


100% 


Source:  Zheleznodorozhnyi  Transport  v Debiatoi  Pintilekte 
(Railroad  Transport  in  the  9th  Five -Yea r Plan), 

P-  10,  1972  and  Transport  i Sviaz  (Transportation 
and  Communication),  pp.  144,  168,  230,  1972. 


Table  13-38 


RAILROAD  FREIGHT  TRANSPORT  OF  COAL  AND 
OTHEu  CUMMUDITILS— USSR 
(Millions  of  Metric  Tons) 

Commodity  1366  ,ain 

1975 

( 5 Yp  fl  T*  1 

Coal  and  coke 

580 

644 

\ ^ icttr  j 

725 

Petroleum  and  petroleum 
product  i 

221 

302 

410 

Ore 

192 

246 

320 

Lumber 

173 

176 

190 

Mineral  building  materials 
(including  cement) 

570 

688 

880 

Grain 

88 

105 

115 

CheMical  and  mineral 
fertilizers 

43 

71 

110 

Source:  Zheleznodorozhnyi  Transport  v Debiatoi  Piatilekte  (Rail- 
rr.iri  Transport  in  the  9th  Five-Year  Plan),  p.  i0,  i972. 


1965-1970  period  and  are  scheduled  to  increase  by  2.!  percent  year 

in  the  period  ol  the  present  fi, e-year  plan. 

currt nt  f.ve-year  plan  (ninth  five-year  plan,  1971-75) 
calls  for  an  increase  in  cl  production  fro,.  621  million  metric  tons  in 
1970  to  695  million  metric  tons  in  1975.  This  is  equivalent  to  an  aver- 
age annual  increase  of  2.2  percent  per  year,  and  consonant  with  the 
Planned  2.4  percent  per  year  average  increase  in  coal  shipments  by  rail. 

2'  — al  M°vom<int  by  Hall  and  Connect  Inc  Waters.,- 

Table  11-39  shows  regional  transport  data  (exports)  for  coal 
moving  from  the  major  v a-prod„ci„g  basins  to  the  various  economic 
regions  of  destination.  Table  B-40  shows  the  transport  (imports)  of 
coal  to  the  economic  regions  from  the  basins,  and  Table  B-41  shows  the 
movement  by  mode  of  t,ansport  to,  from,  and  within  each  region. 

From  Table  B-39  it  can  be  seer  that  the  Donets  Basin  (in  the 
Ukraine)  and  the  Kuznetsk  Basin  (in  Western  Siberia)  are  the  largest 
coal  producing  and  exporting  areas  of  the  USSil.  In  these  two  basins 
alone,  330  million  metric  tons  of  coal  were  extracted  in  1970,  compared 
to  total  USSR  coal  output  of  624  million  metric  tons  in  that  year.  Of 
these  330  million  metric  tons,  about  half  was  exported  to  other  economic 
regions.  In  the  case  of  Donets  coal,  exports  were  primarily  to  the  econ- 
omic regions  immediately  around  and  to  the  north  the  Uasi„~i  e 
the  central  European  hehrtland  of  Russia.  Kuznetsk  Basin  coal,  however 
la  shipped  primarily  to  major  industrial  cities  in  the  Urals  more  than’ 
1,000  miles  away— certain  rail  lines  were  built  specifically  to  enhance 
the  coordination  between  'the  Kuznetsk  coal  areas  and  the  iron  and  steel 
complexes  in  Sverdlovsk,  and  other  cities  of  the  Urals,  originally  linked 

oaly  by  the  main  Trans-Syrian  railroad.  Kuznetsk  coal  is  also  shipped 
to  the  southwest  into  Kazakhstan  and  Central  Asia. 
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Amounts 

1 mpor ted 

Coal  Sunr co 

]in|)ni‘t  1 mi;  Region 

m i;> 

( In  K.isiu) 

Nort’i,"‘stcni 

10.4 

Dunlins;',  (Doin' Is  Basin) 

0.8 

Moscow  ll.islu 

2.2 

Hi /.el  Basin 

Totnl 

12.9 

13.4 

Central 

9.0 

Dniilm  as 

4.4 

Ku/bass  (Kuznetsk  Basin) 

5.2 

Pechora  Basin 

1.6 

Klzel  Basin 

Total 

17.9 

20.2 

Volga-Vyatka 

2.0 

Donbass 

5.0 

Kuzbass 

0.4 

Moscow  Basin 

2.0 

Klzel  Basin 

Total 

9.2 

9.4 

Central  Blacksoil 

11.7 

Donbass 

4,0 

Moscow  Basin 

Total 

14.7 

15.7 

Volga 

9.0 

Donbass 

3.5 

Kuzbass 

4.3 

Karaganda  Basin 

1.0 

Chelyabinsk  Basin 

Total 

19.4 

17.8 

Urals 

0.2 

Pechora  Basin 

11.5 

Karaganda  Baaln 

36.  P 

Kuzbasa 

i 

l 

1.0 

Eklbastuz  Baaln 

Total 

17.8 

49.5 

Western  Siberia 

1 

6.6 

Ekibastuz  Basin 

2.0 

Kansko-Achlnsk  Basi j 

0.4 

Chererakhovb  Basin 

Total 

4.7 

9.0 

Eastern  Siberia 

1 

0.9 

Kuzbass 

i 

0.2 

Raichikhinsk  Basin 

Total 

0.6 

1 

1.1 

1 1 

Far  Eastern 

) 

3.5 

Cheremkhovo  Basin 

0.4 

Bukachacha  Basin 

Total 

, 2.5 

3.9 

i 


Table  B--»0  (Concluded) 


Importing  Reglr.n 
Southwestern 

Total 

Southern 

Total 

Baltic 

Total 

Caucasus 

Total 

Central  Asia 

Total 

Kazakhstan 

Total 

Belorussi<* 

Total 

Moldavia 

Total 


Amount > Imported 


1965 


17.7 


12.0 


9.9 


3.6 


2.2 


7.8 


8.6 


2.4 


1970 

19.8 

19.8 

14.7 

14.7 

6.5 
3.0 

9.5 

2.9 

2.9 

0.9 

1.5 

2.4 

10.0 

0.4 

10.4 

4.0 

4.4 
0.4 

8.8 

2.3 

2.3 


Coal  Source 
(by  Basil, ) 


Donbass 


Donbass 


Donbass 
Pechora  Basin 


Donbass 


Kuzbass 

Karaganda  Basin 


Kuzbass 

Kansko-Achinsk 


Donbass 

Lvov-Volynlan  Basin 
Moscow  Basin 


Donbass 


Note : 


The  Northern  Caucasus  and  Dnieper  Region, 
Bn**n9  do  not  import  coal. 


both  of  which  contain  the  Donets 
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Table  &-41 


REGIONAL 

TRANSPORT  OATA 
(Mill: 

FOR  COAL  8Y  MODE  OF  TRANSPORT,  1970 
ions  of  Metric  Tons) 

Raglon  and  Mode 
of  Trensport 

Total 

Dispatch 

Total 

Arrival 

Intra- 

reglonal 

Transport 

Magnl tude  of  Exports 
over  Imports  (+)  or  < 
Imports  ovor  Exports 

Northwestern 

Raliroed 

Oceen 

River 

'6.8 

0.8 

1.9 

31.5 

1.3 

2,7 

19.8 

0.8 

1.5 

-4.7 

-0.4 

-0.9 

Total 

29.5 

15.  S 

22.1 

-8.0 

Central 

Reilroed 

Oceen 

28.2 

41.3 

22.7 

-13.1 

River 

0.1 

1.6 

_ 

- 1 5 

Total 

28,3 

42.9 

22.7 

-14.6 

Volge-Vyatke 

Reilroed 

Ocean 

0.9 

8.3 

0.2 

-7.4 

River 

Totel 

0 

1.3 

0 

-1.3 

0.9 

9.6 

0.2 

-£.7 

Centr el  Blecksoil 

Railroad 

Ocean 

0.9 

16.3 

0.6 

-15,3 

River 

0.2 

0.1 

0.1 

0 

Total 

1.1 

16.4 

0.7 

-15.3 

Volge 

Railroad 

Ocean 

River 

6.1 

0 

2.3 

19.7 

0 

2.3 

3.7 

0 

0.J5 

-13.5 

0 

-0.1 

Total 

« 8.4 

22.0 

4.2 

-18.6 

Urels 

Railroad 

Oceen 

18,2 

90.6 

41.1 

-44.4 

Rl  vor 

1.8 

0.1 

0.1 

4-1,7 

Total 

48,0 

t 

90.7 

41.2 

-42.7 

Western  Siberia 

Raliroed 

Ocean 

119.2 

65.9 

57.0 

453,3 

River 

0.7 

0.7 

0/7 

o 

Totel 

119.9 

66.6 

57.7 

+53,3 

Eestern  Siberia 

Rellrond 

Oconn 

River 

40.0 

0.1 

6.5 

34.0 

0.1 

0.7 

33.3 

0.1 

Jill 

+6,0 

0 

-0,2 

Total 

40.6 

3 1.8 

33.9 

+5.8 

Fer  Enstern 

Railroad 

Oconn 

River 

25.5 

1.8 

2.4 

29.3 

1.9 

2.2 

25.5 

2.0 

2.0 

-3.8 

-0.1 

40,2 

Totel 

29.7 

13.4 

29.5 

-3.7 
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I ij bl i:  II- -11  ({"pi;<- 1 wlrtP 


1 Ml  1 11 

Mice ii|  | wit'  ul  I s | 

Ho cl on  and  Mode 

Tut  ill 

Tot  ill 

r**i:  loii.i  1 

m«r  Inpnrti  (* 

• Irmi-port 

lift sput ch 

Arr  t vii  1 

rrnn-.p'.i  1 

| (11 1 ■(  « 1 * 1 .»\  • |*  | | 

3mit  h*09t'-rn 

Hall  road 

15.9 

29 . 6 

11.5 

-l.I.R 

Oc*:tn 

- 

- 

_ 

lltv.ir 

0 

1.7 

0 

-1.6 

Total 

15.9 

31.3 

11.5 

-15.4 

l»outh©rn 

Railroad 

0.4 

13.2 

0.1 

-12.8 

Ocean 

1.1 

2.0 

1.2 

-0.9 

River 

0 

0.8 

0 

-0.8 

Total 

1.5 

16,0 

l.C 

-14.5 

Baltic 

Railroad 

1.6 

10.4 

1.1 

-8.8 

Ocean 

0 

0 

0 

0 

River 

'ill 

0.5 

__0 

-0.1 

Total 

2,0 

10.9 

1.4 

-8.9 

Caucasus 

Railroad 

4.1 

5.6 

3.4 

-1.5 

Ocean 

0 

0.7 

0 

-0.7 

River 

0 

o 

0 

0 

Total 

4.1 

6.3 

3.4 

-2.2 

Central  Asia 

Railroad 

8.4 

3.2 

5.8 

-1.7 

Ocean 

0.1 

0 

0 

0 

River 

0.1 

0.2 

0.1 

0 

Total 

8.6 

8.4 

5.9 

-1.7 

Kazakhstan 

Railroad 

58.7 

44.2 

33.8 

+14.5 

Ocean 

0 

0 

0 

0 

River 

0.2 

0.2 

0.2 

— 

— 

To-  al 

58.9 

44.4 

34.0 

+14.5 

Beloruaala 

Railroad 

2.6 

8.0 

0.3 

-5.4 

Ocean 

- 

River 

' 0 

1.1 

0 

-i.i 

Total 

2.6 

e.i 

0.3 

-6.5 

Moldavia 

Railroad 

1 0 

2.3 

0 

-2.3 

Ocean 

- 

- 

River 

0 

0 

0 

0 

Total 

0 

2.3 

0 

-2.3 

Northern  Caucasua  and 

, 

Donets-Dnleper  Regions 

Railroad 

263,7 

178.5 

178,5 

+85.1 

Ocean 

1.4 

0.2 

0.2 

+1.2 

River 

6.0 

0.1 

0.1 

+6.0 

Total 

271.1 

17?  ,8 

178*8 

+92.3 

The  roglonal  export  »tatl.tlc«  (Table  B-39)  plus  the  "lntra-reglonal  transport” 
figures  In  this  table  will  add  up  to  the  figures  given  In  the  "total  dispatch” 
column:  the  regional  Import  atatlstlce  (Table  B-40)  plus  "Intrr-reglonal 
transport"  figure!  will  add  up  to  the  figures  given  In  the  "total  arrival" 
column. 
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Table  11-40  shows  that  the  largest  Imports  „r  real  wore  Into  u,o 
Urals  economics  region  and,  as  coaid  be  inferred  tr„m  the  provioas  dis- 

°f  ‘hlS  T*  Kuznetsk  n..l„  via  the  Trans-, Siberian 

rail  line,  in  fact,  the  roll  line  from  Novosibirsk  westward  to  Omsk  and 

beyond  has  been  characterised  as  the  most  heavily  used  rail  line  t„o 
world. 

The  Central  economic  region  (which  includes  Moscow,  the  capital 
Of  the  USSR)  and  the  Southwestern  economic  region  were,  after  the  Urals, 
the  importers  of  the  next  largest  amounts  of  coal.  About  three-fourths 
of  total  imports  Into  those  two  regions  were  from  the  Donets  Basin  via 
the  well-developed  rail  systems  linking  these  areas. 

I'ablc  11-41  Shows  the  total  coal  t f ;„c  „y  region  and  mode  of 
transport  in  the  region,  for  coal  arrivals,  dispatches,  and  Intrareglonal 
movements.  As  would  be  expected,  a great  deal  of  intrareglonal  movement 
of  coal  occurs  in  economic  regions  that  contain  major  coal  basins.  Thus, 
the  Northern  Caucasus  and  the  Donets-Dnioper  economic  regions,  which 
jointly  contain  the  Donets  Coal  Basin,  have  a large  quantity  of  intra- 
reglonal shipments  of  coal  by  rail.  In  fact,  two-thirds  of  all  coal 
dispatched  in  these  two  regions  is  for  destinations  within  them.  The 
regions  constitute,  of  course,  the  giant  Industrial  heartland  of  Russia. 

Other  economic  regions  with  relatively  high  intrareglonal 
shipments  (though  dwarfed  by  comparison  with  the  Donets-Dnieper  and 
Northern  Caucasus)  are  Western  Siberia  (containing  the  Kuznetsk  Basin) 
and  Kazakhstan  (containing  the  Karaganda  Basin). 

Inter-regional  movements  of  coal  in  the  USSR  are  shown  in 
Figures  B-5,  B-6,  B-7,  and  B-8.  These  figures  show  the  patterns  of  coal 
transportation  from  producing  basins  to  the  consuming  areas.  Figure  B-5 
shows  movements  from  the  main  1 producing  regions  (Donbass  and  Kuzbass) 
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I II  add  i 1 5 on  In  M»,» 

; - 1 l?nso  ,n  ,:he  ni""l>or  of  froinht  c*ra 

::::  * u,°  ■- • - - - ...» t.„, 

J-bO.  Ill  the  current  rive-ycnr  nJai, 

an»  <ven  more  emphasis  has  boon  placed 

r“"Kti0"  °r  «"»■»  en„aci ty  ,ro,B„t  CTrs. 

, T"1'  • -r  r.„™ Wf|,  „ 

" S"  «»  current  n»e-yo«r  pl. „ 

systems  tnttu." 

regulation  systems.  T„e  „se  ,)f  t„e  transit  of 


over  long  distances  lias  also  developed  during  l:ho  past  low  years  ami  has 
increased  I lie  e Ffie  ienoy  ami  redwood  I lie  costs  of  the  coal  transport 
system  in  I. lie  'conn I rv  . 

Since  Soviet  planners  i at  end,  ns  iimeh  ns  possible,  lo  suhsl.  I- 
I;  ii  l,o  oil  and  gas  for  ooni,  I<>  restrict.  ooal.  iiiovemen  ts  to  i nt rnrogional 
areas,  uml  to  hold  i no  rouses  in  ooni  prodnof ion  to  iow  levels,  coal 
I. transport  capability  Is  expected  to  he  ndoqimle  in  the  forseenhle  futnro 

Table  11-42 

fNCIlFASKS  IN  li’RKtr.HT  (’All  ANT)  COM,  PRODUCTION  IN  TIIK  USSR 


Animal  Coal 
Product  ion 
(mi  1.1  ion 
metric  tons) 


Aon taue  Annual 
I no reuse 
(pcreent/ycar) 


Annual  freight 
Car  Production 
(Number  of 
freight  oars 


Average  Annual 

Increase 

(percent/year) 


i9tsr> 

577.1 

39,000 

1 .0 

H.  1 

1970 

(524 . 1 

5H , 300 

2.7 

1.8  | 

1971 

040 . 9 

*53 , 700 

1.(5+ 

10.7*  1 

1975 

(594 . 1+ 

b<5 , 800+ 

+ Planned 

produc  t ion. 

Sou  roes: 

Zhele/.imdorozdiny  1 transport 

v deviate i p i at i le tke , 1971-75 

(11,11.  T ion spon 

1,  iit  tin  Ninlh  l,’ive-Yonr  Plan,  1971-75). 

Transport  1 sviag;  slut,  islicheskl i obzor  (Transport  and 

Communicat Ion ; 

Slat  1st ical 

Review),  1972. 

Stanford  Research  Institute 

•Mi ' 


0-  °f  8OT‘°*  ^ Product  i nn  ,„H  p^^ 

I.  mi.  U,o  .Soviet  union  produced  about  «i  ,mion  tons  of 

tuiiic  coni  ol  oil  ranks  'Phi  c 

ranks.  Ihis  produc  1oi,  „os  t,.om  10  coai 

and  numerous  smaller  coal  areas  prnH„ov 

• oduction  was  about  as  fellows: 


Hard  coal 


486  million  tons 


brown  coal  155  million  tons 

r oo,,tinuo  producti“"  — , ..  1B 

el„c°  tr  : T"iS  tal’le  S"°WS  the  COntim,ln8  Brm,t"  1P  ^ 

since  the  Second  World  War  Th*.  tohi  , 

’ The  table  also  shows  growth  in  surface 

mining  during  this  same  interval. 

prod  't  1971  ther<i  ""  ab°Ut  1,000  °P6ratine  "eeP  m‘neS'  With  >"  -.rage 
°"  „f  about  482,000  anmsiiy_  There  ^ ^ 

“ "lth  “ -*»«-  •*  *.•  -1HOP  tone  per  year. 

Tables  B-M,  B-15,  and  B-46  show  production  trends  for  hard  coal 
(anthracite  and  luminous,  and  brom  coal  <sub-bltuml„„us  and  ugnite) 

' Pri,'ClPal  •“*»■  •«  th.  USSh  over  recent  years 

The  largest  production  of  hard  coal  has  been  t„  the  Ukraine  and  Donets 

areas,  although  Production  In  the  Kuznetsk  Basin  has  grown  ra„ldly  l„ 
the  same  period.  Pro™  coal  production  was  historical!,  greatest  In  the 
Moscow  Basin,  but  the  Urals  Basins  and  those  of  Kazakhstan  have  strongly 
rivalled  these  areas  in  recent  years. 

It  seems  likely  that  production  fro.  developed  fields  will  begin  to 
a dime  as  easily  mined  deposits  are  depleted.  thls  0a3e,  the  pace 

Pr0JUCtl°P  HI  t*e  8 topped  up  to  provide  the 

‘ r ooal,  whereas 

Soviet  data  must  be  corrected  L ^ U'S* 

elusion  of  this  section.  ’ 11  be  Shown  in  the  con- 

I 

90  ' 


I - 

I 


Table  13-44 

PRODUCTION  OF  ANTHRACITE  IN  THE  USSR 
(Thousand  Tons) 


Deposits 

1940 

1945 

1950 

1955 

Ukraine 

22,867 

9,195 

24,206 

37,140 

Donets  Basin 

32,102 

13,651 

38,506 

57,148 

Moscow  Basin 

— 

_ _ 

Kuznetsk  Basin 

— 

Pechora  Basin 

— 

__  _ 

Urals  Basins 

195 

344 

452 

385 

Karaganda  Basin 

— 

— — 

— 

Middle  Asia 

— 

— _ 

Eastern  Siberia 

— 

•—M 

Far  East 

— 

Georgian  SSR 

Total 


55 ,164 


25,190 


63,164 


94,673 


Table  B-45 

PRODUCTION  OF  BITUMINOUS  COAL  IN  THE  USSR 
(Thousand  Tons) 


Deposits 

1940 

Ukraine 

52,956 

Donets  Basin 

53,407 

Moscow  Basin 



Kuznetsk  Basin 

21,137 

Pechora  Basin 

262 

Urals  Basins 

4,567 

Karaganda  Basin 

6,181 

Middle  Asia 

422 

Eastern  Siberia 

6,773 

Far  East 

1,664 

Georgian  SSR 

618 

Total 

147,987 

1945 

1950 

1955 

18,966 

48,682 

74,949 

21,283 

51,173 

78,186 

28,994 

36,814 

56,537 

3,319 

8,687 

14,153 

7,721 

10,372 

11,676 

9,412 

12,088 

20,751 

367 

701 

984 

5,585 

11,001 

16,214 

1,963 

3 , 582 

4,916 

650 

1,672 

2,559 

98,260 

184,772 

280,925 

Tsihl  <>  II—  k; 


PRODUCTION  OF  BROWN  C’OAI.  IN  TIIK  U.SSU 
(Thousand  Tons) 


Deposit i 

1940 

1945 

1950 

1955 

Ukraine 

364 

38 

940 

8,694 

Donets  Basin 

— 

— 

__ 

__ 

Moscow  Basin 

9,949 

20,021 

30.622 

39 , 302 

Kuz.  tsk  Basin 

— 

— 



_ __ 

Pechora  Basin 

— 

— 



_ _ 

1 

Urals  Basins 

6,939 

17,002 

21 ,337 

34 , 795 

Karaganda  Basin 

117 

1 ,854 

4,217 

6,062 

Middle  Asia 

1,498 

1,322 

3,536 

5,349 

Eastern  Siberia 

1,754 

2,059 

4 ,061 

6,959 

Far  East 

, 4,931 

5,057 

8,466 

11,141 

Georgian  SSR 

— 

— 

46 

147 

Total 

25,552 

47,353 

73,225 

112,449 

» ..V  morn 

— >-- . v 

< 1 Vt*ll  in  I 1 1<  ’ j ;i  • l*i  'Hit  i J i 'i  i 

,l:'  " !l1  l'’1"1’1  lu  ' •«  ■ « • « * V < • r I In-  | ii  i"!  ■ , i (• 

reserves  I lui  I an.  I.,,,,  «!«.,.»> I V I,..,  ,- 

' 1,1  <‘V  S.M  liK-O  HK.UumIh. 

comI.ci.L  ot  ,H„  from  Hie  Donets  Hash,  was  about  23  percent 
in  1970  ..cover,  preparation  and  clean,,,,  facilities  are  inefficient 
a.-  rowov  nsh  and  wastes,  rosuHing  i„  significant  losses  in  fuel 

*"'c‘*"cy  <l>"‘"  *>  “•*-«  - u., *,  momconc.  „f 

use),  Tl,e  piineipal  conse<|nonecs  are: 

• Inol.f  icient  coinbns I:  i on 

.likrb  tail  cost  from  transport  of  wastes 

• 'inurements  for  special  coals  for  blcndin, 

• I.on,tl,y  and  costly  coal  l.nula,e 

■ u,",.  in  «*,  1971  wore  „ltaW  l„  ro,lo.„: 


boss 

— User _ (million  tons) 

Electric  power  plants  24 

Rail  haula,e  of  waste  33 

Transport  ^ 

Total  ^ 

Soviet  coal  ...era  cannot  roly  on  a rosul.r  supply  „r  the  coa,  ro- 

q,,ir0<l  *°  ““Sfy  t"°1"  -veal  p.oduetiou  ant,  preparation 

problems  "OteC  here  a„„  in  prevlons  sent ipdteate  that  the  e„oct„ 

use  is  unpaired.  These  problems  of  coal  production  and  us 
seem  likely  to  con.tr.,,,  Soviet-  ability  to  expand  rapidly  to  meet 

demand,  i-nnthermore,  if  those  problems  are  one, .entered  the  estahlis 

developed  coal  Helds  or  the  «**.  similar  or  avc„  probu,m3  co>i 

ho  encountered  in  the  development  or  ,,e„  deposi , :s.  Tens,  ,lth„nB„  the 

USS"'B  00,1  rCS°"r“5  - -e  sul.slant i nl  and  represent  a majo, 

b.V  iase,  the  practical  <1  L I t icultios  of  geography,  geology,  extractic 


HI  COAL  IN  THE  t'MEA  COUNTRIES 


A.  Overview 


The  locations  of  coal  deposits  in  Eastern  Europe  and  the  European 

* 

part  of  the  USSR  arc  shown  Ln  Figure  H-9.  This  map  is  included  as  an 
aid  in  providing  an  overall  regional  perspective  for  the  component  coun- 
tries . 

In  the  following  sections,  data  are  presented  on  patterns  of  coal 
production  by  sectors  in  most  of  the  CMEA  countries.  These  data  were 
taken  from  statistics  compiled  by  the  United  Nations.^  Unfortunately, 

UN  data  are  not  organized  in  a fashion  that  permits  direct  comparison 
with  sectoral  energy  consumption  data  commonly  maintained  by  many  U.S, 
or  Western  sources.  To  avoid  the  risk  of  introducing  significant 
errors,  no  attempt  has  baen  made  here  to  convert  or  adjust  the  UN  data 
to  more  familiar  grouping.  Nevertheless,  such  data  are  valuable  in  pro- 
viding an  indication  of  the  dimensions  of  coal  uses  by  different  economic 
sectors  of  the  CMEA  countries. 


"Coal-Bearing  Deposits  of  Europe,"  Subcommission  for  the  Map  of  Coal- 
Bearing  Deposits  of  Europe,  Commission  for  the  Geological  Map  of  the 
World,  International  Geological  Congress,  Moscow,  3972. 

United  Nations,  "Annual  Bulletin  of  Coal  Statistics  for  Europe,  1971," 
Vol.  VI,  UN  Economic  Commission  for  Europe,  New  York,  N.Y. , 1972. 

See,  for  example,  "Patterns  of  Energy  Consumption  in  the  United  States," 
a report  by  Stanford  Research  Institute  to  the  Executive  Office  of  the 
President,  1972. 
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B. 


Coal  Movement  as  Reflection  of  Resources  and  Demand 


A widespread  trade  in  coal  among  the  countries  of  Eastern  Europe 

has  been  established  for  many  years.  This  trade  includes  both  hard  and 

brown  coals,  as  well  as  lesser  amounts  of  patent  fuel,  coke,  and  brown 

coal  briquets.  The  complexities  of  tills  coni  trade  are  often  obscured 

by  the  manner  of  reporting  data  for  type  of  coal  or  by  country.  Tables 

of  statistics  are  useful,  but  frequently  do  not  enable  us  to  recognize 

* 

the  patterns  of  coal  movement  in  trade.  Accordingly,  the  statistics 
were  used  to  construct  the  coal  movement  chart  shown  in  Figure  B-10. 

The  chart  is  organized  to  show  the  source  of  imports  of  coal  to  the 
countries  of  Eastern  Europe,  as  well  as  the  destination  of  coal  exports 
from  these  countries.  In  the  chart,  items  of  particular  interest  can 
be  investigated  by  following  the  flow  lines  for  specific  coal  types  to 
or  from  any  particular  country. 

For  example,  the  USSR  is  the  second  largest  exporter  of  hard  coal, 
most  of  which  goes  to  Bulgaria,  the  German  Democratic  Republic  (East 
Germany),  and  Czechoslovakia.  Poland  and  Czechoslovakia  are  the  next 
largest  exporters  of  hard  coal. 

The  German  Democratic  Republic  is  the  largest  importer  of  hard 
coal,  receiving  imports  from  the  USSR,  Czechoslovakia,  the  Federal  Re- 
public of  Germany  (West  Germany),  Poland,  and  others. 

Coke  is  the  next  largest  coal-related  commodity  traded  in  Eastern 
Europe.  Most  comes  from  the  USSR,  with  important  amounts  from 


From  United  Nations,  "Annual  Bulletin  of  Coal  Statistics  for  Europe, 

1971, ”  Vol.  VI,  UN  Economic  Commission  for  Europe,  New  York,  N.Y. , 

1972.  The  data  were  checked  against  the  annual  statistics  published 

by  the  individual  countries.  ' 
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Czechoslovakia  and  Poland  as  well  th*  « , 

. ' Piincipal  destinations  of  this 

coke  are  the  German  Democratic  Republic  and  Hungary. 

In  addition,  however  r*nai  -to 

to  21  „ther  777 

«•  *•*-*«.,  .He  ^ral'RePUbl;;:;n0Europe  3“°"t  — 

f Germany,  Denmark,  Finland 
France,  and  Itniv  j rimand, 

tie,  . L S lmPOrtaM  *“«««•  Significant  qua„H. 

go  countries  in  Africa,  South  America.  a„d  Asia. 

tion  oT.nPrlnClP“l  ^ " Fle"re  B~10  ^ th8t  “ ldentif ica- 

th  ”ln  SOUr°e8  deStl"Stl°"S  « -1  and  coal  products 
am0"e  tHe  tMdl"e  involved.  The  patterns  t„de  are  f th 

indicative  of  the  routes  picture  in  each 

be  shown  later  the  r eountry.  lor  example,  os  will 

hard  coal  o D™1'  ^ — -serves  of 

0,1.  TO  support  th.  needs  of  its  iron  and  steel  industry  it  1, 

therefore  forced  to  import  hard  coal  and  coke  fro.  it 

same  is  t„e  (hut  to  a 1.  neighbors.  The 

sser  egree)  for  Hungary.  Most  of  these  im 

ports  are  from  other  CMEA  countries.  Thus  there 

Va.  _ mis’  there  appears  to  be  an 

Eastern  European  steel -associated  m „i 

ciated  coal  community  as  a 

that  Of  Western  Europe.  eounterpart  to 


C a Bulgarit 


lm  -oal  DePosita  of  Bulfar<n 


The  locations  of  Bulgarian  energy  resource 
Figure  R-l  1 1 • resources  are  shown  in 

Basin  alth’  h " PrlnClPal  reS°UrCeS  ""  * the  "«>*«■. 

n.  although  substantial  deposits  also  occur  in  the  vicinity  of 

Sofia.  The  next  largest  deposits  are  brown  coal  both  , 

Bestn  and  in  the  western  uplands.  There  are  ,i„  import!  LT^ 

deposits  in  the  northern  part  of  the  Marltsa  Basin. 

Table  B-47  shows  the  estimated  coal  resources  of  Bui  , 
cording  to  resmiw.o  *.  Bulgaria  ac- 

g resource  categories  A + B + c.  Most  of  the  rMn 

, Tne  resources  are 
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lignite,  with  the  largest  deposits  being  in  the  East  Maritsa  basin. 

These  deposits  are  distributed  in  five  main  fields  that  are  scattered 
throughout,  the  country  (refer  to  Figure  H-9,  given  previously).  The 
lignite  seams  occur  at  sufficiently  shallow  depths  to  permit  surface 
mining,  and  occasionally  reach  about  12  feet  in  thickness. 

The  hard  coal  and  brown  coals  of  Bulgaria  occur  in  the  central 
part  of  the  country.  However,  these  coals  occur  as  extensively  folded 
and  faulted  seams,  making  mining  difficult.  Also,  these  coals  are  of 
poor  quality,  usually  containing  high  quantities  of  refuse  that  must  be 
removed  by  cleaning  prior  to  their  use. 


" 


It  is  likely  that  not  all  the  estimated  coal  resources  of 
Bulgaria  will  be  developable  and  thereby  recovered  for  use  Howeve  r, 
because  geological  data  on  many  of  these  deposits  are  incomplete,  the 
probable  recoverable  reserves  can  only  be  estimated.  Assuming  that 
most  future  development  effort  will  be  concentrated  in  lignite  and 
brown  coal,  that  half  of  these  resources  will  be  amenable  to  surface 
mining,  and  that  three-quarters  of  those  resources  can  be  recovered,  we 
derive  a total  estimated  recoverable  reserve  of  about  1.7  billion  tons 
for  Bulgaria's  coal  deposits. 

2 . Coal  Transport  in  Bulgaria 

Most  of  the  mineral  and  coking  coal  produced  in  Bulgaria 
comes  from  the  Stara  Planina  basins  near  Sofia  (1).  See  Figure  B-12 
for  locations  of  Bulgarian  'cities  by  number.  In  1970  about  1,2  million 
tons  of  mineral  coal  were  mined  in  this  region.  The  production  of  brown 
coal  and  lignite,  which ■ amounted  to  28.9  million  tons  in  1970,  is  far 
more  important  os  an  energy  fuel  for  Bulgaria's  industries.  The  brown 
coal  reserves  are  located  in  the  Struma  River  basin  and  include  the 
cities  of  Dimitrovo  (2),  Stanke  Dimitrov  (3),  and  Bresani  (4).  The 
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second  major  brown  coal  producing  area  is  located  near  Burgas  (5),  a 
Bxack  Sea  port.  The  main  lignite  reserves  are  located  in  the  Maritsa 
valley  near  Dimitrovgrad  (6),  in  the  Sofia  basin,  and  in  the  lower 
Struma  valley  near  Blngoyevgrad  (7). 

Most  of  the  brown  coal  and  lignite  is  used  in  thermal  electric 
stations  located  in  the  basins,  and  most  of  Bulgaria's  electric  power  is 
generated  at  plants  in  Dimitrovgrad,  Sofia,  Burgas,  and  the  Struma  River 
cities  of  Dimitrovo,  Stanke  Dimitrov,  Bresani,  and  Blagoyevgrad.  Bul- 
garia produced  19.5  billion  kilowatt-hours  of  thermal  electric  energy  in 
1970.  Most  of  the  2.2  billion  kilowatt-hours  of  hydroelectric  energy 
produced  in  Bulgaria  in  1970  was  generated  in  a number  of  small  plants 
located  along  the  Struma  River  in  the  Rhodope  region,  including  Dmitrovo 
and  Blagoyevgrad. 

Bulgaria’s  major  steel  making  plants  are  located  at  Pernik  (8) 

20  kilometers  from  the  coal  mines  of  Dmitrovo,  to  which  Pernik  is  con- 
nected by  rail— and  Kremikovtsi  (9),  located  130  kilometers  by  rail  from 
Dimitrovo.  The  steel  plants  use  local  iron  ore  mined  in  Kremikovtsi  and 
in  the  Rhodope  along  the  Struma  River. 

The  Maritsa  lignite  field  is  also  the  center  of  a large  copper 
industry  and  other  nonferrous  metal  producing  industries,  centered  in 
Plovdiv  (10)  and  Dimitrovgrad.  Cement  works  in  Dimitrovgrad  and  Temelkovo 
(11),  near  Dmitrovo 's  brown  coal  fields,  use  local  coal  for  thermal  fuel. 

Varna  (12),  a large  port  and  a ship-building,  cement  producing, 
and  textile  manufacturing  city,  obtains  most  of  its  fuel  from  imported 
coal,  primarily  from  the  USSR.  In  1970  Bulgaria  imported  5.2  million 
tons  of  coal  from  the  USSR,  most  of  which  was  shipped  by  rail  through 
Romania  and  then  along  the  Constanta  (13)-Tolbukhin  (14)  rail  line  to 
Tolbukhin  (80  kilometers).'  From  Tolbukhin,  some  coal  was  transported 
along  the  80-kilometer . Tblbdkhin-Silistria  line  to  Silistria  (15);  the 


1 


106 


11-1*111  !L.  ' 


rest  was  transported  50  kilometers  southward  to  Varna,  from  which  some 
was  se.it  by  rail  to  Ruse  (16),  200  kilometers  from  Varna.  Silistria  is 
a manufacturing  and  commercial-residential  area,  and  Ruse  is  a Danube 
River  port  capable  of  handling  tankers  of  up  to  20,000  tons.  Ruse  is 
also  a center  for  manufacturing  industries  associated  with  f ngineering, 
food  processing,  and  machinery,  particularly  agricultural  machinery. 


3.  Bulgaria  Coal  Production  and  Use 

Figure  B-13  is  a schematic  of  production  and  consumption  pat- 
texns  of  Bulgarian  coal  in  1971.  This  figure  is  based  on  data  compiled 
by  the  United  Nations;  in  keeping  with  U.N.  practice,  cleaned  brown  coal 
and  lignite  are  lumped  togetner.  The  figure  shows  that  public  thermal 
power  plants  were  the  largest  single  users  of  coal.  Most  of  this  coal 
was  from  domestic  brown  coal  production,  but  imported  hard  coal  made  up 
about  14  percent  of  the  total  for  power  plants  (representing  roughly  half 
the  total  imports).  The  next  largest  consumer  was  the  industrial  and 
construction  sector,  where  the  bulk  of  remaining  hard  coal  imports  were 
used,  together  with  domestic  brown  coal.  The  rest  of  the  coal  imports 
were  used  for  transportation  and  household  purposes. 

The  above  noted  increase  of  production  in  recent  years  reflects 

, i 

the  shift  toward  surface  mining,  especially  in  the  lignite  fields.  The 
share  of  surface  mining  was  /only  about  36  percent  of  total  production  in 
1955,  but  rose  to  66  percent  in  1967,  and  further  Increases  are  pro- 
jected. Although  there  are  important  mining  difficulties  in  working  the 
lignite  deposits  (such  as  iow  bearing  capacity  of  soil,  adhesion  of  clay 
to  excavators,  and  landslides),  the  favorable  low  cost  is  encouraging, 
being  only  about  one-fourth  th,at  of  deep  mining. 
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Czechoslovakia 


1.  Coal  Deposits  of  ( '/.echos lovakia 

Czechoslovakia  may  he  divided  geologically  into  two  sections: 
the  western  sect i on  is  rich  in  brown  coal  with  lesser  amounts  oT  hard 
coal,  while  the  eastern  section  is  rich  in  hard  coal. 

Figure  B-14  shows  the  locations  of  energy  resources  in  Czecho- 
slovakia, The  principal  source  of  bituminous  coal  is  the  Ostravn-Karvina 
Basin  o(  northern  Moravia.  This  basin  is  a continuation  of  Polish  coal 
fields,  and  has  produced  roughly  four-fifths  of  all  Czechoslovakian  hard 
coal.  The  total  coal-bearing  strata  are  nearly  4,200  meters  thick,  con- 
taining some  220  coal  seams.  The  upper  seams  (Ostrava  group)  are  thin, 
while  the  lower  (Karvina)  seams  are  thicker.  Coal  from  this  basin  is 
noted  for  its  high  quality  (low  ash  and  sulfur)  and  is  used  for  coking 
purposes.  Smaller  bituminous  coal  deposits  occur  in  the  Kladno,  Plzen, 
Trutnov,  and  Rosice  basins. 

The  largest  brown  coal  deposits  are  in  the  Most  basin  of  the 
no  rt  hive  stern  part  of  the  country.  The  seams  vary  in  thickness,  reaching 
40  meters,  with  an  average  of  20  meters.  The  coal  occurs  under  rela- 
tively shallow  cover,  and  can  be  mined  by  surface,  as  well  as  deep,  min- 
ing methods.  Additional  brown  coal  occurs  in  the  Handlova  basin  of 
Slovakia,  where  deep  mining  of  relatively  thin  seams  is  practiced  to  pro- 
duce coal  for  power  plant  mirposes. 

There  are  many  lignite  deposits  in  several  areas  of  Czechoslo- 
vakia, as  shown  in  Figure  B-14.  These  deposits  are  developed  for  local 

I 

fuel  and  for  power  plant  use. 

Table  B-48  presents  a summary  of  the  estimated  coal  resources 
of  Czechoslovakia.  Most  of  the  resources  consist  of  brown  coal,  with 
total  estimated  resources  of  about  15  billion  tons;  hard  coal  is  a close 
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Table  B-48 


SUMMARY  OF  COAL  RESOURCES 
OF  CZECHOSLOVAKIA  - 1967 


(Million 

Tons) 

Proved 

Possible 

Total 

Hard  coal 

2,680 

10,220 

12,900 

Brown  coal 

4,676 

10,055 

14,731 

Total 

7,356 

20,275 

27,631 

second,  with  a total  of  nearly  13  billion  tons.  However,  the  proved  re- 
serves of  hard  coal  are  only  about  one-fifth  of  the  total  resources, 
while  the  prow.  1 reserves  of  brown  coal  are  only  about  one-third  of  the 
total  resources. 


Assuming  that  proved  reserves  may  be  recoverable,  the  amount 
of  recoverable  reserves  may  be  calculated  by  applying  a factor  to  allow 
for  mining  recoverability.  Hard  coals  are  assumed  to  require  mainly 
deep  mining,  with  only  about  50  percent  recovery.  On  the  basis  of  this 
assumption,  the  estimated  recoverable  reserve  is  about  1.4  billion  tons. 
On  the  other  hand,  brown  coals  are  assumed  to  be  largely  surface  minable, 
with  a recovery  of  about  75  'percent,  leading  to  an  estimated  recoverable 
reserve  of  about  3.5  billi,on  tons. 


2.  Coal  Transport  in  Czechoslovakia 


Most  of  the  28:2  million  tons  of  bituminous  and  all  of  the 
81.3  million  tons  of  brown  coal  produced  in  Czechoslovakia  in  1970  were 
used  in  power  plants  or  industrial  plants  within  the  vicinity  of  the 
various  coal  basins.  About  24  million  tons  of  the  bituminous  coal  was 
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mined  in  the  Moravian  coal  fields,  which  a„  extension  „f  ^ „pper 
Silesian  ooai  fields  of  Poland,  The  Moravian  coal  fields  center  aronnd 
Ostrava  (1).  See  Figure  B-15  for  locations  of  Czechoslovakian  cities 
by  number.  The  chief  industries  in  the  Ostrava  reBl„„  consist  of  cohe 
and  byproduct  processing,  and  iron  and  steel  production. 

coking  coal  is  transported  by  rail  from  Ostrava  to  the  smaller 
steel  Plants  of  Kladno  <2,,  400  kilometers,  Plzen  ,3),  460  kilters; 
Brno  (4),  250  kilometers;  and  Kosice  (5),  300  kilometers. 

The  Kladno  and  Plzen  fields  supplied  most  of  the  remaining 

4.2  million  tons  of  bituminous  coal  Reduced  in  Czechoslovakia  in  1970 

and  most  of  this  coal  was  used  for  coking  purpose  in  the  steel  plants  If 
the  two  cities. 

The  most  Important  brown-coal  producing  regions  the  country 

are  the  Sakolov  (6)  and  the  Most  (7)-Teplice  f8)  Rn  • • x 

lepiice  (8)  Basins  in  Northern  Bo- 

hernia.  Most  of  the  4 billion  kilowatt-hours  of  electrical  energy  pro- 
duced in  Czechoslovakia  in  1970  was  generated  in  thermal  electric  sta- 
tions in  Northern  Bohemia  which  were  fueled  by  local  brown  coal.  A few 
thermal  electric  generating  plants  are  located  in  the  Ostrava  coal  re- 
gion, and  about  10  percent  or  400  million  kilowatt-hours  were  produced 
in  hydroelectric  stations  located  along  the  Vah  and  Orava  rivers  in  the 
Slovakian  cities  of  Dolny  Kubin  (9)  and  Rusomberok  (10). 

The  Northern  Bohemian  fields  also  contain  an  extensive  chemical 
industry  which,  like  East  Germany's  chemical  industry,  is  based  a 
large  extent  on  the  manufacture  of  brown  coal  byproducts. 

In  1970  Czechoslovakia  imported  2.7  million  tons  of  mineral 

coal  from  the  USSR.  This  c'o.1  was  transported  100  kilometers  by  rail 

from  Uzhgorod  (11)  to  the  iron-ore  mining  and  iron  and  steel  making 
center  of  Kosice. 
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TRANSPORT  IN  CZECHOSLOVAKIA 


"'Oductlon  and  „so 
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sumption  jn  { /ochoslovakl a in  1071  Pmriu 

,,  -oductlon  ol  brown  con  1 is  ro„Khly 

thiee  tunes  ns  great  as  hard  coal  FxdcJL  f k 

* *P<**e  of  brown  coal  are  minor, 

with  most  being  consumed  domesticallv  ti  i 

esticaily.  lhe  largest  amount  of  brown  coal 

7te  than  “e“hird  the  *°*‘I  PubUc  themal  p_ 

L I;:  r an°tlWr  thlrd  belnS  ~ * - an,  eon- 

st ruction,  and  the  remaining  third  heir, 

* belnB  mattered  among  other  consumers 

About  U percent  of  Hurd  coal  production  is  exported.  The  re- 

mainder  is  used  for  domestic  purposes  and  is 

P ’ 8nd  ls  suPPlemented  by  imports 

wuch  typically  exceed  exports).  Roughly  half  the  I 

uM,iy  ha J J the  hard  coal  is  used  in 

coke-oven  plants,  with  the  next  largest  amounts  i 

K amounts  going  to  public  thermal 

zr~  - ■•••' — - ~ ~ 

— ‘z  :z  rzr  r,7  - - ■■ — 

Z omTta' and  saa  works  are  ~ as  J 

otH  r sectors.  Tor  exempts/  the  output  oi  coRe-oyeu  plB„ts  represents 

: lmP°rtBnt  8ddltl“Ml  *»  - industry,  the  chut 

gus  represeuts  ud  importuut  s„pply  to  the  Com, cat  industry 

briquettes  represent  , major  udded  supply  for  household  use.  Thus 

“ C°"P,8t8  - — CVUMUU  eoa  1 eousnmptiou.  it  is 

necessary  to  iuciude  both  the  direct  and  indirect  coni  uses. 


E*  ggrman  Democratic  Rem.hu„ 

'■  — 1 D°P°Pits  of  Cer»an  iw..h.  u-f 

The  coal  deposit,  of  the  German  Demoorutic  Republic  (GDR)  „ 
principally  brown  coal  t i,o+  Phone  (GDR)  are 

1 tlU,t  °CCl,rS  ln  C"rbeunceeus  and  Permian  (Upper 
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Paleozoic)  strata  in  the  east-central  and  aoutheastern  parts  o f the 
country,  and  lignite  of  Cretaceous  (Mesozoic)  strata  in  the  ....  general 
regions.  These  deposits  ard  generally  flat-lying,  although  the,  may  be 
locally  faulted.  Intruded,  and  eroded.  As  a result  of  this  geological 
history,  the  coal  deposits  of  the  CM  are  commonly  relatively  snail  and 
discontinuous;  especially  in  comparison  to  those  of  the  Federal  Republic 
of  Germany  and  the  former  German  provinces  no.  parts  of  Poland  or  Czecho- 
slavakia . Much  of  this  bro»n  coal  and  lignite  occur,  in  near-surface  de- 
posits  that  can  be  mined  by  surface  methods. 


The  total  estimated  coal  resources  of  the  GDR  are  about  30 
billion  tons  (Table  B-49);  nearly  all  of  these  are  bro»n  coal  (Figure  B-17 
The  recoverable  resources  (deposits  occurring  in  thick  beds  sufficiently 
near  the  surface  to  permit  surface  mining)  are  estimated  to  be  approxi- 
mately equivalent  to  the  proved  reserves,  or  roughly  18  billion  tons,  oc- 
curring mainly  in  the  southeastern  area  adjacent  to  the  Polish  border. 

As  surface  mining  is  contemplated  for  most  of  these  resources,  a recover- 
ability of  about  80  percent  is  assumed  and  the  probable  recoverable  re- 
serves of  GDR  brown  coal  are  estimated  to  be  about  14  billion  tons. 


Table  B-49 

SUMMARY  OF  COAL  RESOURCES 
OF  GERMAN  DEMOCRATIC  REPUBLIC 

(Million  Tons) 


Year 

Proved 

Possible 

Total 

Hard  coal 

1956 

50* 

— 

50 

Brown  coal 

1964 

18,000 

12 , obo 

30,000 

Total 

18,050 

12 , 000 

30,050 

* 

Estimated. 
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2-  Coal  Transport  in  the  OPR 

The  principal  hi luminous  coai  ha, in  In  Hast  Germany  Is  located 

"*  " 11  «"»<>„  tons  „r  1!)7„ 

See  Ipure  „-l«.  Most  or  the  con,  pen, need  in  the  GDH  consist.,  o, 
coal  Mild.  Is  mined  in  the  leipr.lg-llalle  basin,  particularly  in  the  vi- 
cinity of  Kothen  (9),  Lhlpr.ig  and  Belt.  (fl,  and  In  the  homer  hauslty 

basis  near  Kln.tere.Ad  <5,.  Cotlbus  (6).  and  Bautzen  (7).  Bast  German 
bro»„  con,  productions  1B7CI  amounted  to  2X0,5 82,000  tons,  slightly 
over  half  ol'  which  came  from  the  Lower  Lausity  basin. 

The  1.1  million  tons  of  bituminous  eoal  produced  in  Z.lckau 
in  1970  was  carried  along  the  80  kilometer  elect,  . Me,,  Z.ickau-Bresden 
rail  line  to  Oresden.  .here  It  .as  used  both  as  heating  fuel  and  coking 
coal  in  metallurgical  plants,  and  a small  amount  continued  along  the 
150  ki.ometer  Dresden-, lerl„,  line  to  Bast  Berlin  ,9,.  .here  ,t  used 

In  the  CDR's  only  bituminous  coal  fueled  electric  peer  plant,  tile 
Kli ngenbei(T  station  in  Hast  Berlin. 

Over  90  percent  ,,r  the  67.3  million  kllcntt-hour.  of  electric 
peer  generated  in  the  GDI,  In  1970  .as  produced  in  thermal  electric  sta- 
tions fueled  by  bro.u  eon,,  and  almost  all  of  these  stations  are  located 
in  the  l«ei jizim-Ha lie  and  Lausity  coal  basins. 

The  broth  coal  js  compressed  into  coal  briquettes  at  the  mining 
site  and  then  shipped  by  rail  and  the  Elbe  Hirer  to  electric  po.er  plants 
.Ithin  the  area-general, y ovSr  distances  of  no  more  than  100  kilometers. 
Dresden,  loipz.lg.  and  Halle  (10,  are  major  coal-holding  rail  stations, 

and  the  river  port  of  Hies,  (22)  on  the  Elbe  handles  primarily  local 
brown  coal  traffic. 

'■  \ 

Some  of  the  coal  near  Fi„ster.ald  <5,  Is  shipped  along  a 40 
kilometer  electrified  rail  .line  to  Schwarze-Pumpe  (12),  .he™  It  is  con- 
verted into  synthetic  gas,  motor  oil,  and  other  manufactured  byproducts 


* I 


RAIL  LINES 
OIL  PIPELINES 
GAS  PIPELINES 


FUEL  TRANSPORT  IN  GERMAN  DEMOCRATIC  REPUBLIC 
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Coal  Production  and  Use 


Almost  ,11  Rant  tie,™,,  production  1,  bro.n  c„nl>  wit„ 


_ *»  vu  i y 

minor  amounts  of  hard  coni  Table  r so  u 

'able  B-50  shows  coal  and  coke  production. 


F * Hunga  ry 


1 • Coal  Deposits  of  Hungary 


Hungary  hns  relatively  smn.l  scattered  deposits  „f  bitunimous 
sub-bitunimous  coal  „„d  lignite.  There  deposits  occur  ln  strata  ranging 
m age  trom  Carbontierous  (Paleogo.c,  to  Cretaceous  Ulesor.oic,  and  Tertiary 


Table  11-51  shows  estimated  coal  resources  of  u,>r> 

v-  * som ces  ol  Hungary  as  of  1967. 


I r» j 

Relatively  little  coals  have  been  developed  to  the  stage  .here  they  are 
considered  proved  resources,  most  or  Hungary'.,,  coals  arc  i„  the  le- 

It  ..  1 0 


certain  possible"  category. 


Brown  coal  comprises  the  largest  coal  resource  of  Hungary,  with 


j i j » wj.  n 

relatively  little  hard  coal  being  present  P,„„P,i 

r present.  Pi oved  resources  of  brown  coal 


v. . oivuvu  tua  x 

are  only  about  13  percent  of  the  total  estimated  bra™  coal  resources 
Assuming  that  these  reserves  are  recoverable  and  that  mining  recoverability 
is  about  75  percent , then  the  estimated  .ecovernble  reserves  .ill  be 


roughly  1.3  billion  tons.  For  hard  ,mi 

hnid  coal,  assuming  that  the  proved 


n*|irv,i-w  ■- 


'W  ■W'  'JA» 


11  ■ " 1 •JPMPWwv  *♦" 
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'PSI’rVPS  ni>'!  recoverable  and  that  miiH 

cent  ,,  1,,K  recMV,,'"ib1  Ul:y  is  about  50  per 

CCMt’  U,°  recoverable  reserve  wm  , 

WU1  r''"*'"y  0.05  bi,j Ion  lo„s. 
Table  1 1-5] 

SUMMARY  OP  COAI,  lil-ISOI HICMS 
OT  IH'NOAliV — l!)f>7 
(Mill  ton  Tons ) 


hard  t'oa] 

P roved 
05 . 2 

/’os  si  b 1 e 

Total 

1 , 077.2 

1,172. d 

h row n Coal 

1.751.1 

10.392.3 

12 , 3d3 . d 

Total 

1 . 846.3 

i 1 . f)o9. 5 

13,515.8 

2 . Conj_Trons|)o,.(.  in  Hnn.rn.-y 

....  A‘l  0f  the  /'*2  ",iAli0n  tOUS  <>J;  0 ' tumlnoiis  coni  „„«!  the  1 2 

<«,,  

the  Mecsek  region  near  the  city  of  Pecs  (!)  ■ 

s (■*•).  .111  eiif>  1 neeri in.'  lea^n.  .. 

woodworki  nir  ceiii..,.  V"  entlu-r,  and 

^ See  I'  1 nu re  B-19.  All 

or  the  hit  • "K  ' °nl  n,Hl  «"««t 

w“i  *- m — <*«.-».*  t 

or  100  kilometers  by  roll  Tll„  . J»-  •<•«  (.)  - 

bv  Il«  ™"l"*'l>t™w,«mki| 

bY  1 1-  "to  Budapest  M1,  x. 

'"U,t"0r  center  the 

"f  "unenry.  e«l  0,0  ,,)  (,)  „ , 

— — l9t„ ” ste“- 

°ztl  .«  ».oW*r  ere  e.tueted  „„  „„P„stts.  „,,t 

“ cities  and  Dimau.jvu ros  meet  import  iron  „re  rr*  ,1  „»  , 

from  the  USSR  and  Poland  r , , ,,nd  ('°al 

fleld  d'  ‘"nl  ‘"P°rtS  fr“  Upper  Si  lep  ion 

1 
>1 


field  P rtS  tr°,n  Polf"Hl’s  Upper  Silos  inn 

fields  amounted  to  2.5  minion  tons  ln  1970  , +I 

937.000  innt  ' ' 8 1050  the  ,Jssr! • to 


937  non  i-r.  1 1 1 1 m tne  USSR, 

,000  tons.  The  Poiici,  ^ 

C,„  „ CCal  entered  ,,UMgarv  ^ rati  nt  0*d . on  the 

C/,ech-„unKartnn  border  and  at  Us.ternom  (55),  wlllcll  is  ,0 

northwest  of  Budapest.  Prom  Budapest  the  co  1 ' C,mele,h 

-tie  coal  continued  50  kilometers 
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southw^l  hy  ran  to  the  metallurgical  plant  comp, ex  at  I 'ininu.j  v.i  roa . 
Soviet  coal  entered  by  rail  from  Mukachevo  (6)  from  whore  it  was 
transported  150  kilometers  to  Kiosgyor  and  O/.d . 

Tl”  23'7  t,,,ls  ot  eon!  Produced  in  Hungary 

r,'“'  t',°  st  relclil  ng  nioug  „ r,  RUon,..te,.  Um 

T”t"0i,"y”  <7’  « l"  <*>•  '",e  brow,,  OC.,,1  this  re, non  Is  used 

Hi  electric  power  .Hunts  largely  utilised  by  tile  loc]  snlelt,„g 

industry  located  i„  the  coa,  Past,,.  Tuts  basil,  is  also  „„  area  with 

heavy  deposits  of  hoi, site,  and  is  centered  in  the  cities  of  AJka, 

TntabAnyn  , Almdsfuslto  (Id)  and  llosoniungyn  ,4v<  r (9).  Hungary  produced 

11.5  billion  kilowatt-1, onrs  of  ther,,„l  none, Mod  ole,  Irion!  enemy  in 

1970.  Most  of  the  h.2  i.illion  kliowatt-honrs  of  Hydroelectric  enemy 

produced  In  1970  .as  generated  by  the  Taka.)  (10)  pmnt  on  the  Tisr.n  river. 

3 . Coal  Production  and  Use  in  Hu ngn ry 

Figure  B-20  illustrates  patterns  or  coal  production  and 
consumption  in  Hungry  as  of  1971.  Brown  coal  constituies  most  of  the 
total  production,  nearly  all  of  which  is  nsed  for  domesti,  purposes  with 
relatively  few  exports.  Most  brown  coal  is  used  in  public  thermal  power 
Plants,  with  the  next  largest  consumers  being  other  industries  and 
construct  toil  and  households. 

Imports  of  I, nr, I coni  equlvnlent  to  nppros  imnloly  half  the 

total  domestic  prodncHon  „re  re. augment  domes,,,,  supplies. 

Mont  nurd  con,  is  used  hv  'public  the p,„„ts.  ,.,,„c  oven  plants. 

transport,  iron  and  step*  industries,  and  gas  works. 

An  indirect  fuel  supply  is  ,'cpresenl  od  by  I he  output  or  by- 
prodnets  from  patent  fuel  plants.  coke  oven  plunts.  nnd  gas 
These  fuels  arc  used  mnlnl'y  in  Iron  and  sloe,  Industries  nnd  households, 
though  sum  Her  amounts  arc  used  hy  various  other  consumers. 


G. 


Po  I.-iimI 


i.  Ctml  Meposil:  ol  Poland’ 


Poland  contn  i ns  suhsl ant  i a 1 deposits  ..I  li;i rd  ,,hI  brown 

coal  (Mgure  B-  21).  The  hard  coals  are  goolng  ica . I v older,  of  Carboniferous 
aKe,  while  tlio  brown  coals  are  younger  (Tertiary).  Principal  basins  for 
each  tvpe  are  described  below. 


Th'-*re  are  three  separate  hard  coal  basins,  all  . during  in  the 
southern  third  of  the  country.  These  are  the  Upper  and  U.wor  Silesian 
Basins  of  the  south  central  and  southwest,  and  the  Uihitn  Basin  of  t he 
southeast.  I'acli  of  these  basins  was  formed  within  int  raiuounta  in 

depressions,  hut  they  differ  in  degree  coal  development  and  defection 
of  I he  strata. 


* HPPer  SlJos^JIasij,.  More  than  IO0  coal  seams  occur 
in  this  basin,  ol  which  roughly  half  a re  considered 
i arrets  lor  development.  The  western  part  ol  the  hasln 
had  com) it  Ions  mere  favorable  lor  thick  seams  (often 
more  than  a meters),  while  in  the  east,  the  cal  is  in 
thinner  senm^.  A typical  thickness  of  developable 
reserves  is  about  0.8  meters. 


* ~*e-r- !L' ‘ 1 1,0  lower  Si  les  inn  Basin  is 

only  a I ration  the  size  ol  its  larger  neighbor.  The 
coal  seams  as  a rule  a re  thin,  with  only  a lew 
attaining  thicknesses  of  up  to  '?  meters. 


♦ 


M.  Tvska,  Kditor.  Mi  new  logon  ic  A< las  of  Poland  (Poland  Geological 

Institute,  1970). 
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RESOURCES  OF  POLAND 


_ i 

H. 


* ^ubin  Btisin  'n,  . 

— a*±»-  n,o  B,.,,.  „os 

j ir:  r ~ 

te  ‘"“‘""“t  O,  tlioso  dopOSl„  ,,  , 

Basin  contiinc-  ’ * 10  Ijitbin 

contains  several  types  nv  . 

yP  8 01  ’,row"  L‘°a  1 deposits. 


* “''Habits. 

BrOWn  ««  deposits  a re  l0catefl  . 

WGSt  Centra1,  and  ^western  part  of  ^ ^ *"* 


fabfe  B-52  presents  a summary  of  PoI,r 

°f  196?1  and  Table  B-sa  presents  tl  ‘ ' " <,0nl  resou^es  as 

ents  the  resources  by  basin. 


Table  B-52 


SI  WEARY  OF  COAL  RESOURCES 
OF  POLAND — 1967 


Bard  Coal 
Brown  coal 
Total 


Proved 
11,841 
3’B19 
15 , 660 


Total 


2. 


S^LiaSSESIlJn  Poland 


Th®  Prl"cl'Ml  coal  flolds 

SUeS,°  *"  "**»"  Katowice  , ""  1°C"te‘l  U""' 

w;ooiaw  <2)  in  (see  ; "7  '>asc  18  sltuoted  ,,enr 

million  tons  of  bitumi  ' i'lost  of  the  140  1 

bituminous  and  32. 8 mlllion  tQ  ^ 

m the  Silesian  fields  in  1970  J,°Wn  coal  Produced 

were  used  within  Poland's  borders 

rw>  


the  28.8  «Ui„„  tone  expend  i,  197Q  7] 

""  tr0"SP°rt^  Kiicetece  ai„„B  ^ ^ *« 

<“»  railine  to  t„e  Soviet  trelgllt  A 

°l0nE  the  " '•O'law-dacsaw  (6)-Beatyst„r(7)T"!S''°  ^ ^ l“1°""!terS 

Katowice-ta  (saw  -Grodno  lllK.  and  500  ‘°  °™'“  «»•  « *•» 

128  "et6rS  al°nC  t,W  Katowice -Warsaw 


i 


* . 


I 


i <: 

i 


’ r 


, 


! • I 


i 


Tnble  B-53 


<"Ai,  itii.sniriirKS  ok  ihh.anh 

II V I IAN  I N 


Basin 

A run 
( km^ ) 

I'epl  li 
(Mete  i's ) 

llnpi  hi  I ' 
Hard  Coal 

Upper  Silesia 

4,500 

1,000 

95.2 

Lower  Silesia 

n.a. 

n.a. 

0.89 

Southwest 

Turuv 

48 

n.a . 

Legnits 

100 

150-180 

_ 

Sina va 

45 

100-200 

Mosty 

n.a. 

70-80 

Muzhakuv 

n . a . 

n.a. 

_ 

Gubin  City 

n.a. 

n.a. 

- 

Weste  rn 

Tsybink 

n.a. 

60-100 

Tshtsyanka 

n.a.  N 

46 

- 

Central  and  Eastern 

Koninsk 

n.  a . 

20-50 

Adamuvsk 

n.a. 

50 

Vladislavuv 

n.a. 

25-30 

Kozhmin 

i 1 

n.a. 

30-40 

_ 

Rogozno 

19 

170 

Belkhatuv 

120 

> 200 

Zlochev 

' 15 

200 

_ 

li'own  Coni  Tot  a I 

95.2 

0.89 


* 

2.4 
1.0 
0. 18 
0.09 
0.20 


0.13 

0.22 


0.40 

0.17 

0.05 

0.06 

0.70 

2.0 

0.26 


* 

2.4 

1.0 

0.18 

0.09 

0.20 


0.13 

0.22 


0.40 

0.17 

0.0a 

0.06 

0.70 

2.0 

0.26 


n.a.  - not  available 
* 


Undetermined  amount  being  worked  by  large 


mines , 
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TRANSPORT  IN  POLAND 


Brest  (9)  line.  The  total  delivered  cost  oi  this  coni  to  the  USSR  in 
1970  was  98.0  million  rubles. 

Roughly  4.0  million  tons  of  brown  coal,  in  addition  to  several 
million  tons  ol'  bltumunous  coal,  were  transported  4 SO  kilometers  by  river 
barge  up  the  Oder  ri  ver-Gliwiee  Canal  system  to  K i seiiluittenstadt  (50)  and 
Frankfurt -am-Oder  (26)  in  * Be  German  Democratic  Republic,  where  it  was 
used  as  fuel  and  some  was  converted  to  coke  in  local  metallurgical 
plants.  The  rc-minader  of  Poland's  exported  coal  was  sent  south  along 
the  100  kilometer  Katowice-Bietsko  Biala  (10)  line  to  Czechosiavakia , 

Hungary,  and  Austria. 

Internally,  most  of  the  coal  is  burned  in  power  stations  and 
industrial  boilers  in  Katowice  and  the  other  smaller  cities  that  f o mi 
the  Upper  Silesian  metallurgical  complex. 

Coal  is  also  transported  by  rail  to  Nova  lluta  (11)  (50  kilometers), 
a large  steel-making  complex  using  Silesian  iron  ore  as  well  ns  Imported 
USSR  iron  ore:  to  Warsaw  ((*.)  (325  kilometers),  a center  of  iron  and 
steel  making,  transport  machinery  production,  the  thermal  electric  power 
as  well  as  the  national  capital;  to  llydogosses  (12)  (475  kilometers),  a 
paper  and  wood  manufacturing  center;  to  the  chemical,  textile,  an. 
electric  power  producing  cities  oi  Lodz  (13)  (200  kilometers)  and  Wroclaw 
(14)  (200  kilometers);  and  finally  to  Posnan  (15)  (350  kilometers),  a 
major  city  for  engineering  and  electric  power  production. 

I 

The  largest  thermal  electric  power  plant  is  located  at  Konin 
(IB),  about  325  kilometers  from  Katowice,  from  which  coal  is  sent  by 
rail  to  Konin.  Twenty-nine  percent  of  the  13,900  megawatts  of  energy 
produced  in  Poland's  384  electric  power  plants  in  1970  was  generated  by 
30  large  plants  of  100  megawatt  or  greater  capacity.  The  average 
expenditure  in  1970  for  one  kilowatt-hour  o:  generated  electr  aity 
amounted  to  14.9  pounds  of  coal.  Sixty-nine  percent  of  the  electric 
energy  produced  in  1970  was  used  by  industry. 


___ 


I ’ 


I il 


I I 


in  1970  Poland  imported  4-16  million  Kilowatt-hours  oi 
eloc-t  rie i ty . of  which  XU.  million  were  500  kll.m.,1: 

transmissio',  linos  nihhlc.  Iron,  the  Souther,,  llegio,,,,  I wr,M  gnergy 
of  the  MSSII  „t  llnluiehcvo  ( X»)  Poland's  total  cost  or 

Soviet  electricity  that  year  was  3.7  million  rubles. 


3 • Poli&h  Coal  Production  and  Use 


Figure  B-23  shows  patterns  of  coal  production  and  consumption 
in  Poland  for  1971.  Four-fifths  of  total  production  .ns  hard  coal 
(See  also  Table  B-M.)  , reports  amounted  to  about  20  percent  o,  hard 

coal  production,  greatly  in  excess  of  imports.  The  main  uses  of  hnrd 
coal  .ere  for  public  thermal  power  plants,  other  industries  and 
construct  ion,  and  cohe  oven  plants.  Smaller,  but  Important  amounts  of 
hard  coal  were  used  by  the  chemical  Industry,  transport,  the  iron  and 
steel  industry,  gas  works,  and  patent  fuels  plants. 


Brown  coal  was  used  primarily  by  public  thermal  power  plants 
Which  accounted  for  about  SO  percent  of  total  domestic  production  (Tabic 
B-55).  About  10  percent  of  the  total  production  „n„  exported.  Lesser 
domestic  uses  for  brown  coni  Included  patent  fuel  plnnts  and  households. 


Byproduct  or  processed  fuels  derived  fro.  coal  represent  au 
important  supplementary  son.ee  or  energy,  especially  the  Iron  „„<l 
steel  industry,  other  industry  and  construction,  and  households. 


The  largest  single  coal  „So  in  Poland  Is  for  gone  ratio,,  of 
electricity  by  thermal  power  plants.  In  1971,  these  plants  used  53,4 
million  tons  of  hard  and  brown  coni. 


i i 
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PATTERNS  OF  COAL  PRODUCTION  AND  CONSUMPTION  IN  POLAND 


T;il)lc*  R-54 


POLAND:  IIAIil)  COM,  PRODUCTION 

(Million  Tons) 


East 

N.E. 

Central  Corny  Slask 
Southern  Corny  Slask 
Western  Gorny  Slask 
Walbrzych  and  Nowa  Ruda 


Total 


Imports 

Exports 


Percent  of  Production 
From  walls 
From  drifts 


Raised  by  Hydraulic 
Filling  (percent) 
Roof  Falling 
Graded  Coal 
Mechanical  Mining 
from  Fore  fields 


19  b L. 


1950 

1960 

1965 

4.1 

8.8 

9.8 

9.2 

14.6 

16.6 

28.9 

41.5 

47.  7 

9.0 

12.9 

17.  1 

23.1 

23.5 

2 1.1 

3.7 

3.1 

3.2 

78.0 

104.4 

118.6 

- 

.776 

1.21 

26.6 

17.5 

21.0 

43.4% 

60.0% 

71.7% 

21.1 

17.2 

JO.  9 

20.7 

34 . 9 

11.3 

- 

43.7 

88.0 

95.9 

98.0 

33.1* 

51.7 

66 , 6 

w 


1'ID.l 


1.095 

28.8 


80.9% 

8.2 


12.6 

19.3 

54.7 

28.7 
26.6 

3.6 


Id 5. 5 


f 


Tiibio  »-r>r> 

POLAND : LIGNITE  (DROWN  COAL)  PRODUCTION  DATA 


1950 

1960 

1965 

1970 

1971 

Produc  tion 

4,836 

9,327 

22,626 

32,766 

34,517 

(thousand  tons) 

Exports 

3,726 

5,455 

5,199 

3,972 

3,561 

Imports 

- 

- 

- 

- 

- 

Total  Number  of  Mines 

9 

7 

9 

8 

9 

Deep  Mines 

6 

5 

.) 

2 

2 

Total  Employment 

3.1 

5.6 

1.3.2 

13.1 

13.7 

( thousands) 

Manual  Workers 

3.0 

4.9 

U.6 

11.1 

11.7 

Production  Per  Man-Shift 
in  Open  Cast  Mines 

15.83 

17.55 

13.76 

21.65 

21.80 

( tons) 

Coal  in  7o  of  Total 
Product ion 

Open  Cast  Minos 

87.071, 

93.47; 

97.3% 

98.8% 

98 . 7% 

Graded  Coal 

- 

20.8 

9.8 

7.9 

8.6 

Mechanical  Mining  and 
Load ing 

84.6% 

93.477 

97.1% 

98 . 4% 

98 . 6% 

(percent) 
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Inchisi  rln  I uses  . 


Table  15-56  presents  a summary  of  estimate,!  coal  resources  of 
Homan ia  as  of  1966. 


Table  15-56 

.SUMMARY  OP  C’OAI,  KPSOURCKS 


\ 

<>P  ROMAN  IA- 

-196(5 

P roved 

Possible 

To  1 a 1 

Hard  > ' nr\  1 

— 

590 

590 

15 row n Ton! 

— 

1,367 

1,367 

Tot  a 1 

i 

0 

1,957 

1 , 957 
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Itomnnla  produced  7.G  million  ions  ol  mineral  „„1  197„ 

1.2  million  tons  of  whirl,  consisted  or  rot,  nn  coal.  ye„ 

Romania  also  produced  14.1  million  ions  ol  and  ,,E„Ue 

About  6 million  tons  ol  r„„,  mlnod  the  Potroseni  B„si„ 

(1) .  and  about  1.6  million  the  Bn, at  Basin,  which  runs  from  Resita 

(2)  to  Orsovn  (5)  in  the  llnuubo  norne.  (See  I inure  |,-25.) 


Most  of  the  Pet  resell  real  is  transport  n,|  a lo„K  the  Petrogeni- 
neva  C)-Huned„ara  (4,  rail  U„e  ,100  Kilometers,  to  the  iron  ore  mini,* 
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Figure  8-24 


FUEL  RESOURCES  OF  ROMANIA 


kail  lines 
water  routes 


and  iron  and  steel  making  plants  ot  llunedon  rn . Most  ol  the  con]  f 


the  flaunt  Rasin  is  loaded  on  to  river  barges  at  Orsova  and  shipped  down 
the  Kamil, e to  Cernavoiln  Id)  (GOO  kilometers),  where  the  barges  pick  up 
local  iron  ore.  and  then  go  on  to  the  large  ...e  La  ».  1 „ ,-g  i ca  I complex  at 
Galati  (7)  (200  kilometers).  Some  ol'  the  Banal  Basin  coal  remains  at 


Rositn , where  it  is  used  ns  coking  coal  for  llesita's  old  but  small 


metallurgical  indust  rv , 


In  1970  Romania  Imported  cron  ore  and  about  1.2  million  tons 


of  mineral,  coal  I rom  the  USSR.  These  imports  entered  both  by  rail  (via 


the  20  kilometer  Rent  (S)-Gnlnti  rail  line)  and  by  ocean  barge  through 


the  ports  of  Billina  (9)  and  Constanta  (10).  Kro.ii  these  ports  coal  was 


then  shipped  by  river  barge  primarily  to  the  mol  al i urgical  plant-complex 


at  Galati.  About  1.4  million  tons  of  Polish  coni  from  Upper  Silesia 


were  transported  to  Romania  by  rail  in  1970.  from  Hungary  the  coal 


enters  Romania  at  Oradea  (11),  a city  with  large  chemical  plants  in 


addition  to  engineering,  food -processing,  and  textile  industries.  From 


Oradea  most  of  the  coal  is  transported  along  the  Oradea-Kova-Hunedoara 


rail  line  (ISO  kilometers)  to  llunedon ra's  metallurgical  plants,  where 


the  coal  is  used  primarily  for  coking. 


The  largest  brown  coal  deposits  are  found  in  the  Eastern 


Carpathian  Basin  near  Bnonu  (12)  and  the  Western  Carpathian  Basin  near 


Cluj  (13),  although  substantial  quantities  of  brown  coal  and  most  of 


the  nation's  lignite  are  produced  in  the  Southern  Carpathians  near 


Brasov  (14)  and  Pioesli  (if,).  Indeed,  the  Bucha  res  t -PI  oest  i-Brasov-Clu  j 


area  has  become  the  major  industrial  region  of  Romania,  largely  because 


of  the  mineral  fuel  depo.<  its  located  in  this  area 


The  brown  coal  and  lignite  are  compressed  into  briquettes  at 


the  mining  site  and  used  ns  fuel  in  local  thermal,  electric  power  plants. 


Romania  produced  32.3  billion  kilowatt  hours  of  thermal  electric  energy 


in  1970,  almost  entirely  from  brown  coal,  lignite  or  natural  gas.  In 


(tuoj.  puotnoqj.) 
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IV  COAL  TRANSPORT  IN  T11K  USSR 
A.  Done  La  Basin  Coal  Transport  (Figure  B-27) 

1 . Central  Blacksoil  and  Central  Regions 

Three  main  railway  lines  carry  coal  from  the  Donets  Basin  to 
the  Central-Blackscil  and  Central  economic  regions  of  the  country.  Along 
these  three  main  lines,  20.7  million  metric  tons  of  Donbass  coal  were 
transported  in  1970,  of  which  10.7  million  tons  were  distributed  in  the 
Central  Blacksoil  and  10  million  tons  in  Moscow  and  t le  cities  of  the 
Central  region.  The  first  of  these  lines  is  the  Southeastern -Michurinsk 
line,  which  loads  coal  in  the  Donbass  holding-stations  of  Rostov-na-Donu 
(1),  Gornayn  CO,  Zvercvo  (2),  Tikhaya  (1),  and  Millerovo  (7)  for  shipment 
to  the  Central  Blacksoil  cities  of  Tiski  (9)  (a  major  railway  Junction) 
and  Voronezh  (13)  (located  300  km  from  Donbass),  which  uses  coal  primarily 
for  fuel  in  chemica1  "Uid  machine-construction  plans.  This  line  continues 
through  Gryazi  (14)  and  into  the  Central  region  to  Ryazan  (15)  (a  large 
cement,  oil  processing,  and  nonferrous  metal  processing  center,  as  well 
as  a major  railway  junction)  and  Moscow  (16),  the  capital  of  the  USSR  and 
a large  industrial  center  with  heavy  machinery  manufacturing  plants, 
transport  machinery  plants,  electronics  factories,  glassworks,  and  other 
industries,  Moscow  is  located  850  km  from  the  Donbass. 

i I 

The  second  main  railway  line  carrying  coni  from  the  Donets  Basin 
is  the  Southeastern-Yelets  line.  Of  the  three  main  lines,  the  Yelets  line 
handles  the  greatest  amount  of  coal.  This  line  begins  in  the  Donbass  coal- 
loading stations  of  Gornaya,  Dolzhanskaya  (8),  and  Kondrashevskaya  (17) 
and  runs  north  into  the  Contral-Blacksoil  cities  of  ValuekL  (18)  and  Yelets 
(19).  The  latter  is  a major  center  for  the  production  of  cement  and 
building  materials  and  is  within  a few  miles  by  rail  from  Tipctsk,  a major 
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iron  and  iron-alloy  production  center  475  km  from  the  Donbass.  From  Yelets 
this  line  continues  into  the  Central  region  to  Moscow. 

The  third  line  running  from  the  Donbass  to  the  Blacksoil  and 
Central  regions  begins  in  the  coal-loading  station  of  Krasnyi-Timan,  which 
is  the  largest  coal  station  in  the  Donbass,  and  runs  to  Kharkov  (30), 

175  km  from  the  Donets  Basin.  Kharkov  is  one  of  the  largest  railway 
junctions  and  coal-transfer  stations  in  the  USSR  as  well  as  a major 
industrial  center  for  light  industry  and  the  production  or  transport 
machinery.  From  Kharkov  coal  is  transported  along  the  Kursk  line  to  the 
Central-Blacksoil  cities  of  Belgorod  (40)  and  Kursk  (41),  which  is  300  km 
from  the  Donbass  and  has  a major  electric  power  plant  complex,  and  into 
the  Central  region  to  the  cities  of  Orel  (42),  Tula  (43),  and  Moscow. 

Orel  (450  km  from  the  Donbass)  has  major  steel-rolling  and  food -processing 
plants,  and  Tula  (700  km  from  the  Donbass)  is  one  of  the  largest  iron  and 
steelmaking  and  steel  fabricating  centers  in  the  nation.  Both  cities  are 
major  railway  junctions. 

2.  Northwes4  jrn  Region 

In  1970,  10.4  million  tons  of  coal  was  transported  from  the 
Donets  Basin  along  two  main  rail-lines  to  Leningrad  and  the  cities  of  the 
Northwestern  region. 

Both  of  the  main  coal-transport  routes  running  Trom  the  Donets 
Basin  to  Leningrad  and  the  cities  of  the  Northwestern  region  begin  in  the 
coal  station  of  Krnsnyi  Timan  (29)  and  lead  to. Kharkov  (30),  from  where 
they  divide  into  two  lines.  Some  of  the  coal  is  shipped  along  the  Kharkov- 
Smolensk  line  through  Bryansk  (61),  Smolensk  (62),  and  Tikhoslavl  (63), 
a major  railway  junction  1,025  km  from  the  Donbass,  and  then  along  the 
October  line  from  Tikhoslavl  and  into  the  Northwestern  region  to 
Leningrad  (38),  the  main  railway  junction  (1,375  km  from  the  Donbass)  and 
industrial  center  (metallurgy,  machine  and  instrument  manufacturing, 
chemical,  food-processing,  and  light  industry)  of  the  Northwest  economic 

I 

region. 
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Tho  second  coQl"-T*oul'n  fn-»m  vu  i 

t„„  „ l°  flL”  Kh!,rllov  ‘°  ,jel>iligracl  runs  through 

„ . . y ‘ al0"»  thc  Bus  turn  Belorussian  lino 

till  Ol||r|i  V itfiL'sk  f qgx  / 

b viteLsK  (J6)  (a  major  railwa  1unctinn  K7l-  , r 

from  which  some  of  the  , . th°  Donb"ss. 

some  the  coal  is  dispatched  to  various  points  i„  Bolorussir, 

into  the  Northwestern  region  t,  D„o  <37,.  Dno  th„  u 

transported  along  the  October  line  system  to  Leningrad  <38,~a  total  r„u 

3 h„ce  of  MOO  hm  from  the  Oonhass.  SoM  of  the  Nonets  coal  transported 

°arrled  fUrt"er  ““  - **<*«  lino  to  Murmansk 

2,600  hm  from  ^tltT’  ^ ^ ^ C“1' 

’ cheaper  in  Murmansk  than  the  energy 

oa  rom  the  Pechora  Basin,  lying  2,500  km  by  rail  to  th 
..  y aii  Lo  the  east  inside 

the  boundaries  of  the  Northwestern  region  itself. 


3.  The  Belorussian  and  Baltic  Region* 


by  rail  to  B ' miUl°n  metric  tons  Donbass  coal  were  transported 
/ Belorussia  and  7.5  million  metric  tons  of  Oonhass  coal  were 

transported  by  rail  to  the  Baltic  region. 

station  ofT  °£  :'‘G  DOnb°SS  C001  ^ Bel°r,,aSi"  iS  aa~‘-  from  the  Donba..s 

Sumy  (31,  7”  rim°n  ‘"G  r“11Way  Jl"'0“0nS  °f  Kh“rk°y  «°>  -d 

7 ?•  " SUmy  B°°  k"  — - «»  — Basin,,  some  of  thc  coal 

carried,  together  with  coal  destined  for  Leningrad,  along  the  Hast 

elorussian  line  to  Vitehsh  (35,.  however,  the  much  greater  load  of 

rra  °°al  £°-  BeI‘,  VSSla  - *•  — -gi„„  (about  10  million  tons, 
is  transported  from  Sumy  through  the  northeastern 

reeion  to  th  northeastern  corner  of  the  Southwestern 

egion  to  the  mam  Belorussian  i • , 

„ orussian  line,  which  runs  to  Gomel  (63),  „ major 

railway  junction  625  km  from  the  Donba'-s  and  one  of 

centers  Oelorussia  s’ne  ,• 

. . ,,  ’ 'C  ln  "“chine  production,  particularly 

cultural  machinery,  mining  machinery,  and  transport  machinery  food- 
processing ; and  light  industry.  Gomei  is  also  the  center  of  the  a 
coal-fueiod  'Wienie,  olootrio-power  station.  Hrom  Gomel  the  ml 
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Belorussian  coal  lino  continues  on  to  Minsk  (32),  the  capital  of  the 
Belorussian  republic  and  a major  railway  junction,  900  km  from  the  Donbass. 
From  Minsk,  which,  like  Gomel,  is  the  center  of  a large  machine-production 
industry,  numerous  light-industrial  plants,  food-processing  plants,  and  a 
fuel-powered  electric  station,  Donbass  coal  is  distributed  to  other  points 
in  Belorussia  along  the  Belorussian  line. 


In  1970,  4.4  million  tons  of  Donbass  coal  was  transported  along 
these  two  major  linos  to  Belorussia. 


From  Minsk  7.5  million  tons  of  Donbass  coal  continued  north  to 
the  Baltic  rail-line  for  distribution  in  the  Baltic  States.  The  main 
coal-receiving  stations  in  the  Baltic  region  are  Vilnius  (33),  Riga  (34), 
and  Tallinn  (35).  Vilnius  is  the  capital  of  Lithuania  (1,050  km  from  the 
Donbass)  and  a peat -mining  center  as  well  as  a center  for  machine 
manufacturing,  light  industry,  food-processing,  and  lumber  plants.  Riga 
(34),  the  capital  of  Latvia  (275  km  from  Vilnius)  and  the  largest 
industrial  center  of  the  Baltic  economic  region,  has  machine— manufacturing, 
light-industrial,  chemical,  cement  and  construction-material  plants,  and 
a coal-operated  electric  power  station.  Tallinn  (35)  is  the  capital  of 
Estonia  (300  km  from  Riga)  and  an  international  port  through  which  Donbass 
coal  is  exported  abroad.  Tallinn  has  machine  manufacturing,  food- 
processing,  and  various  light— industrial  plants.  There  axe  also  several 
synthetic-textile  plants,  paper  manufacturing  plants,  and  cellulose  plants, 
rail inn  is  a major  ship-building  center.  Tallinn's  electric— power  plant 
uses  locally  mined  shale  Cor  fuel. 


4.  Southwestern,  Moldavian,  and  Southern  Regions 


In  1970  approximately  18  million  metric  tons  of  Donbass  coal 
was  transported  by  rail  into  the  southwestern  economic  region.  Similarly, 
14  million  and  2 million  tons,  respectively,  were  shipped  to  the  southern 
and  the  Moldavian  economic  regions. 
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The  first  of  the  three  main  coal  transport  routes  leading  into 
these  regions  departs  from  the  Donets  coal-loading  station  of  Nikitovka 
(50)  westward  along  the  Donets  line  to  Poltava  (56)  in  the  Donots-Dniepor 
region  to  Kiev  (49),  the  capital  of  the  Ukraine  (525  km  from  the  Donbass). 
Kiev  is  a major  railway  junction  with  large  machine-production  plants 
(particularly  transport  machinery  such  as  railroad  locomotives  and  river 
vessels),  light-industrial  and  food-processing  plants,  end  building- 
material  production  plants.  Kiev's  electric  power  plant  is  atomic.  Some 
of  the  coal  transported  from  the  Donbass  to  Kiev  along  the  Nikitovka- 
Poltava-Kiev  route  of  the  Donets  rail-lino  is  sent  50  km  south  of  Kiev 
to  Fastov  (48),  another  machine-producing  city  and  a central  railroad 
junction  connecting  the  Southwestern  and  Lvov  railroad  systems. 

lhe  greatest  amount  of  Donbass  coal  freight  transported  westward 
is  dispatched  from  the  Donbass  station  of  Yasinovataya  (51)  to  the  great 
industrial  centers  of  Dniepropetrovsk  (44)  and  Dnieprodzerzhinsk  (45)  on 
the  Dnieper  River,  200  km  from  the  Donbass.  Some  of  the  USSR's  largest 
iron  and  steel  maki-’-  plants,  machine-production,  and  chemical  plants  are 
located  in  these  two  cities.  Part  of  the  coal  dispatched  to  these  cities 
is  distributed  along  the  Dnieper  River  industrial  region  from  Dnepro- 
petrovsk to  Kiev  (49)  on  the  Dnieper  rail-line,  and  3-1/2  million  tons  are 
transferred  to  river  barges  and  shipped  up  the  Dnieper  River.  In  1970, 

1,630,000  tons  of  the  Donbass  coal  shipped  by  barge  from  Dniepropetrovsk 
reached  Kiev. 

From  Dniepropetrovsk  the  main  rail-line  continues  on  to 

1 i 

Pyatikhati  (46),  a machine-production  and  metal-finishing  center  300  kin 
iiom  the  Donbass.  From  Pyatikhati  Donbass  coal  is  transported  75  km  west 
to  Znamenka  (47),  a major  junction  between  the  Dnieper.  Southern,  and 
Southwestern-Lvov  rail-lines.  Znamenka  also  has  machine-production  and 
food -processing  plants. 
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Prom  Znamenka  part  of  the  Donbass  coal  continues  westward  to 
Fastov  (18)  In  the  Southwestern  region,  and  pin  t Is  sent  south  into  the 
Southern  and  Moldavian  economic  regions.  One  or  two  million  tons  of  the 
coal  transported  to  Fastov  continues  westward  along  the  Lvov  line  to 
Lvov  (61),  1,100  km  by  rail  from  the  Donbass.  Lvov  lies  in  the  center  of 

I 5 

a large  mineral-coal  mining  and  industrial  (machine-production,  light- 
industry,  lumber,  food-processing)  region.  Lvov  coal,  however,  is  used 
locally  (about  6 million  metric  tons)  and  about  4-1/2  million  metric  tons 
is  sent  to  and  utilized  in  the  Baltic  economic  region. 

In  1970  about  80  million  tons  of  Donbass  coal  were  transported 
westward  along  these  two  main  rail-lines — and  most  of  this  along  the 
Yasinovataya-Dniopropetrovsk-Znamenka  line.  In  the  same  year  19.8  million 
tons  of  this  coal  continued  on  to  Kiev  and  Fastov  in  the  Southwestern 
region  (18.2  million  tons  by  rail  and  1.6  million  by  river  barge) . 

Znamenka  (47),  as  mentioned  above,  is  a major  rail  junction. 

At  Znamenka  the  Ya s inova taya-Dniepropetrovsk-Znamenka  coal  route  merges 
with  another  rail-line  which  starts  out  from  the  southern  Donets  stations 
of  Szlovaiskoc  (52)  and  Dol'ya  (53)  and  runs  south  5D  km  to  the  station  of 
Volnovakha  (54). 

At  Volnovakha  several  million  tons  of  Donbass  coal  are  transported 
to  the  seaport  of  Zhdanov  on  the  Sea  of  Azov  (55)  (the  port  proper  is 
called  Mariupol).  Zhdanov  Is  a large  steel  finishing,  machine-production,- 
ship-building,  chemical,  basic  metallurgical,  and  coal  fired  electric 
power  producing  center.  In  1970,  870,000  tons  of  Donbass  coal  were 
shipped  by  sea  .125  miles  from  Zhdanov  to  Kerch  (58),  the  coal-importing 
port  of  the  Southern  region  aiul  a center  for  machine -product ion,  metal- 
finishing, and  the  production  of  building  materials  as  well  as  the  location 
of  a large  coal-based  electric  power  plant. 
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Anuth(  r 66 0,000  tons  of  Donbass  coal  was  dispatched  475  miles 
in  1970  from  Zhdanov  to  t„o  .Caucasian  conl-importlng  port,  Datum 

(99),  which  contains  on  ru  fineries,  „„ehluo-p,  ..do.  ti :mt3|  ^ 

rood -processing  and  wood -finishing  industry. 

At  Volnovakha  <5„,  most  „r  t„o  Donbass  ls  3hlpped  wostward 

rather  than  south  to  Zhdanov  and  continues  on  to  l-ologi  (56),  which  has  a 
largo  chemical  and  build  inn-material  industry  (150  km  hy  rail  from  the 
Donbass),  and  then  along  the  Dnieper  rial-line  to  Zaporozhe  (57),  a giant 
industrial  complex  containing  metallurgical  an, I chemical  plants,  machine- 
production  (especially  heavy  transport  machinery),  building  material,  food- 
processing  and  various  light  Industrial  plants.  Located  250  hm  by  rail 
from  the  Donbass,  Zaporov.!, o Is  also  n major  railway  Junction. 

From  Zaporozhe  some  Donbass  coal  is  transported  along  the 
Dnieper  •Crimean  line,  and  the  remainder  is  transported  225  km  west  to 
Krivoy  hog  (65) , which  ls  located  In  „ rich  Iron-ore  region  and  which 
contains  machine  and  constructed, -material  plants,  and  various  forms  of 
light  Industry  as  well  as  food-processing  plants.  From  Krlvoy-Rog  the 
main  coal  rail-1, no  rou,  Uuios  on  to  the  railroad  Junction  of  Znamenka  (17). 

At  Znamenka,  the  Szlovaiskoc-Dolyn-Kaporozhe-Krivoy  Rog-z„amenko 
line  merges  „,th  the  Van inovataya-Dniepr, , petrov, dt-Pyati khati-Znamonka 
lino.  As  mentioned  earlier,  some  of  the  coal  arriving  in  Znamenka  Is 
dispatched  to  Fastov  i,„  the  Southwestern  region,  but  most  of  tho  coal 
is  sent  into  the  Southern  region  along  two  main  rail-lines. 

fiist  main  tail-line  to  the  Southern  region  runs  from 
Znamenka  to  Odessa  (60),  ,he  largest  port  for  Soviet  foreign  commerce 
and  tho  second  largest  Soviet  port  (second  to  Baku,  landlocked  on  tho 
Caspian  Soa) . Odessa,  675  km  by  rail  from  the  Donbass,  is  also  a major 
industrial  center  with  ship-building  and  transport-machinery  plants,  oil 
refineries,  chemical  plants,  textile,  food-processing,  and  machine  plants, 
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nnd  a coal-based  electric  power  plant.  (The  port 


called  Ilyiclicvsk)  . 


port  per  se  of  Odessa  Is 


Tlir  second  lino  Iron,  Zuamonkn  rims  sonil.om  region 

illonn  Podgorodnnyn  line  to  the  Moldnvln,,  cities  of  lioitsy  (67),  , 
macnino-bi, lid ing  and  food -prove suing  cctcr,  n„d  Kishinev  (08),  t„I  capitol 
Of  Moldavia,  1,000  km  by  nail  fro,,  the  Donbass.  Kishinev  has  a large 
eonl-aned  electric  power  station  and  contains  machine-producing,  food- 

processing,  and  chemical  industries.  Kishinev  is  the  largest  industrial 
city  in  Moldavia. 

In  1070,  11.1  million  tons  of  Donbass  co.-i  were  dispatched  to 
Odessa  a,,d  the  Souther,,  region  by  rail  from  the  Vaslnovataya-Znamcnkn  and 

SzlovniskoQ-Dolya-Volnovnkhu-Zaporozhc-Znamonkn  lines  of  the  Dnieper  and 

Donets  rail  systems,  and  000,000  tons  mere  shipped  to  the  Crimen  by  the 

Szlovaiskoo-Dolya-Volnovakha-Zhdauov  rail  nnd  Zhdonnv-Korch  ocean  lines. 

In  the  same  year  2.3  million  tons  of  llonbnss  coni  were  shipped 

along  .he  SslovaiSKoo-Dolya-Volmivokha-ZaporozbcmZnamonka-Klshinev  lino 

Of  the  Donets,  Dnieper,  and  Kishinev-Odessn  rail  systems  to  Kishinev  and 
other  points  in  Moldavia. 

5*  The  Caucasus  Ke^ion 

Several  million  tons  of  Donbass  coal  are  transported  southeast 
fro,  the  Donbass  stations  „T  Uostov-na-Donu  (1)  „„d  Bataysh  (20)  along  the 
Northern  Caucasian  rail-.jue.  This  line  passes  through  the  cities 
Tlkhorotsk  (21),  a machine-producing  center:  Armavir  (22),  a machine- 
producing,  wood,  glassware,  and  food-processing  center:  Nevlnnomysskayn 
<ss),  the  location  of  a cool-based  electric  power  plant  as  well  as 
chemical  plants;  Makhachkala  (26),  a Caspian  Ben  port  875  km  from  the 
Donbass  „s  well  as  a major  industrial  center  for  shipbuilding  nnd  (ho 
production  of  heavy  machinery  (particularly  transport  machinery)  and  light 
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m°tallUrgy-  Fr°m  Mak,*-“kala  coal  route  continues  southward 

eastern  run  of  the  Caucasian  rail-line  to  Baku  (28),  the  largest 
Soviet  port  in  terns  of  freight  traffic  turnover.  Baku  is  1,200  km  from 

thC  1)0nbaSS‘  UeSid°S  ™ and  oil-drilling  region,  Baku 

is  the  center  of  a large  metallurgical  and  heavy  machine  production 
industry  an,  is  an  electric  power  produc Inij  center. 

IU  1970,  2.2  million  tons  ot  Donbass  coal  entered  tile  Cal, eases 
by  rail  thro,,*.  Bata,  on  the  Caspian,  oeo.ooo  Ums  0|lturod  t|jo  ^ 

9ea  port  of  Datum  (50,  via  the  route  meutioued 

earlier. 


6‘  Volga  ant)  Volga-Vvatka  Regions 

lu  1070  , 9 million  metric  tons  of  Donbass  coal  wore  dispatched 
to  the  Volga  region,  which  approximately  7 million  metric  t„„s  ,voro 
transported  along  the  two  main  railroad  routes,  the  Llkaya-Volgograd- 

Volga  rail  system  and  the  Kondrashovskaya-Vnlulki-Uski-Ponza-Syrzan- 

Kubyshov  lino,  fit"  million  metric  tons  wore  transported  by  barge  from 

nostov  up  the  Den  t„  Volgograd  (5).  Two  million  metric  tons  of  Donbass 

coal  were  also  transported  bv  nil  f-n  r 

orkn  in  the  Volga -Vyatka  economic 

region. 

From  the  river-port  station  or  the  Donbass,  ,iostov-„„-Do„„  (4) 
about  2 million  tons  of  coal  were  transported  up  the  Don  „iy0r  and  Don-  ’ 
Volga  canal  by  barge  in  1070  to  Volgograd,  a giant  industrial  city 
containing  iron  and  stoolmaking  plants,  light  metal  product  (o.g 
aluminum-processing,  plants,  building-material  plants,  heavy  machinery 
(including  transport  machinery),  production  plants,  and  chemical  and 
petrochemical  plants  as  well  as  a large  coa, -fired  electric  power  plan, 
Volgograd,  100  km  up  the  Don  Diver  from  the  Donets  coal  basin,  is  aiso  ‘ 

a major  rail  and  river  Junction  with  rail  „„d  river  connections  to  the  Sea 
of  Azov  and  the  Black  Sea  the  Caspian  Son,  and  Moscow. 


coal-d ispatch  station,  Likha.va  (1),  300  km  by  rail  from  Volgograd. 


From  Volgograd  coal  is  dispatched  lip  the  Volga  River  (about 
1/2  million  tons  in  1970),  as  well  as  along  the  Volga  rail-line,  to 
various  industrial  centers  located  on  the  banks  of  the  river,  including 
the  city  of  Saratov  (07),  with  its  oil-refining,  iron  and  steelmaking, 
and  heavy-machinery  manufacturing  industries.  Saratov  is  675  km  from 
Volgograd  . 


In  addition  to  Rostov-na-Domi  and  Likhaya,  the  Donbass  coal- 
dispatch  station  of  Kondrashevskaya  (17)  dispatches  several  million  tons 
of  coal  to  the  Volga  region  along  the  northern  Donets  and  Balashov  lines. 
From  Kondrashevskaya  the  coal  is  transported  north  to  Valuiki  (18)  , an 
important  rail-junction  discussed  earlier,  and  then  northeast  (along  the 
Balashov  lino)  through  the  rail-junction  of  Liski  (9)  (also  described 
earlier)  to  Penza  (10)  in  the  Volga  region,  800  km  by  rail  from  the 
Donbass.  Penza  has  paper,  machine -producing,  and  food -processing  plants 
and  light  metal  working  pi, ants. 


From  Penza  some  of  the  cool  continues  east  along  the  Kuibyshev 
line  to  Syzran  (11)  and  Kuibyshev  (12),  1,025-1,175  km  from  the  Donbass. 
Both  cities  have  large  iron  and  steel  and  machine-manufacturing  plants, 
chemical  plants,  and  coal-based  electric  power  plants! 

The  other  main  coal  route  loading  from  Penza  runs  north  along 

' i 

the  Gorkii  way  to  the  Volga  River  port  of  Gorki i (6)  in  the  Volga-Vyatka 
economic  region.  In  1979,  Gorkii  received  2 million  tons  of  Donbass 
coal  via  the  Kondrashcvskaya-Pcnzn-Gorkii  coal  route.  Gorkii  is  a major 
industrial  city  with  oil  refineries,  chemical  and  heavy  machinery  plants, 
textile  and  transport-machinery  factories,  food -processing  plants,  and 
a coal-bascd  electric  power  station. 
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— 1 c°"l  Available  ,lo„t  ll»,d,n,s  Transport  systoj, 

ol  tin-  ln-l/j  million  tons  ol  coni  mined  in  tlio  I.vov- 

V°l,"i“  "aS1"  wl>  l"  197"  *»  "«*  withi"  tin  odinto  vi  nil,  i L‘y, 

nl  c-hounh  1.4  million  tons  wore  sent  north  alone  tin  Lvov  Uno  Into 

Belorussia  via  Minsk  ,32),  5r,o  Urn  from  Lvov,  and  to  vilntns  (33),  880 
km  fro.  Lvov,  tor  di.trl l„,t ion  in  the  Baltic  states. 

All  ol  the  il  'Million  tons  ot  Brown  coni  mined  in  the  Dnieper 
Unsih  in  1970  was  d intr I hnted  within  the  vicinity  ot  the  Basin  over 
distances  of  no  more  than  30  to  40  km. 

The  uses  ot  Monels,  Lvov,  and  Dnieper  coal  within  the  Ukraine 
are  as  follows: 


Purpose 


Electric  power  stations 
Residential  fuel  needs 
Transportation 
Indus tri  boilers 
Me  tnllurgy 


-j  of  Coal  Used 


f , "'0ll0';‘,K  <IOllVOrC<'  1'°Sts  *"  r,ll>u'8  I-  ton  ot  conventional 

"Cl  O,  various  coals  in  differ.. t areas  ot  the  European  part  ot  the  USSIi: 


A 


spam 


Cil;ies  of  Coal 
Demand 


Coal  According  to  Basin  oT  Origin 


Lvov 


Kuzbass 


(Cost  in  Rubles 


Lvov 


Minsk 


Vilnius 


Moscow 


Volgograd 


Zaporozhe 


Dniepropetrovsk 


Although  there  is  insufficient  information  for  a complete 
comparison,  it  is  nevertheless  clear  that  the  delivered  cost  of  Donbass 
coal  is  less  than  that  of  certain  local  coals  in  the  cities  of  their 
respective  localities.  This,  of  course,  reflects  the  quality  of  the 
coals  and  the  mining  costs  relative  to  that  of  coal  from  the  Donbass, 
and  also  attests  to  the  density  of  traffic  and  high  utilization  of 
railroad  rolling  stock  in  coal  transport  in  the  USSR. 


Kuznetsk  Coal  Transport  from  Western  Siberia  (Figure  B-28) 


In  1970  about  112.5  million  metric  tons  of  coal  were  mined  in  the 
Kuznetsk  Basin,  of  which  62.3  million  were  transported  to  other 


economic  regions  and  the  remainder  was  used  within  the  boundaries  of 
Western  Siberia. 


Figure  B-28 

KUZNETSK  COAL  TRANSPORT 
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TUt1  main  coal-loading  rni 1-stalions  and  the  coal-receiving  stations 
(for  industrial  use  within  Western  Siberia)  are  located  along  the  north- 
south  line  from  Tomsk  (a)  and  An/.liero-SudsliinsU  (1!»)  In  Kemerovo  (1)), 
ben  i nsk y-Kir/.no  tsky  (e)  , Prokop*  yev.sk  (<1)  and  Novokuznetsk  (e)  and  Llieu 
along  the  east-west  lines  from  Prokop ' yevsk  (d)  to  liarnaul  (I)  and  from 
Anzhero-Sudsh  Lnsk  (15)  to  Novosibirsk  •<'($).  AI  L of  these  stations  are 
30  to  150  km  from  each  other,  and  all  are  major  industrial  centers  with 
iron  and  steelmaking  and  steel  fabrication  complexes,  nonforrous  metal 
(including  aluminum)  plants,  heavy  machinery  producing  plants  (including 
transport  and  power  machinery),  chemical  plants,  iron-ore  mines,  and  about 
a dozen  coal-based  electric  power  plants. 


1.  Coal  Transport  to  Kazakhstan  and  Central  Asia 

In  1970,  10  million  metric  tons  of  Kuzbass  coal  were  transported 
to  Kazakhstan  along  the  West  Siberian  and  Northern  Kazakh  and  Southern 
Kazakh  rail  lines.  In  the  same  year  900,000  tons  of  Kuzbass  coal  were 
carried  along  the  ,irest  Siberian-Southern  Kazakh  line  to  Tashkent  and  the 
Central  Asian  economic  region. 

There  are  two  main  coal  routes  leading  out  of  the  Kuznetsk 
Basin  (Kuzbass)  from  Barnaul  (1)  to  Kazakhstan  and  Central  Asia.  The 
first  route  follows  the  West  Siberian  line  to  Kulunda  (K)  and  Pnviodar  (9), 
located  475  km  from  the  Kuzbass.  Pavlodar  is  an  inuustrial  city  with 
light  (nonferrous)  metallurgy,  machine  construction,  and  food -processing 
plants  as  well  as  a coal-fired  electric  power  station. 

From  Pavlodar  the  Kuzbass  coal  route  leads  to  Tselinograd  (11), 

425  km  west  of  Pavlodar,  a major  railroad  June  , ion  where  northbound  coal 

from  the  Karaganda  Basin  (14)  intersects  the  1 .stward  bound  Kuzbass  coal. 

Tselinograd  is  also  an  industrial  center  for  the  production  of  machinery 

and  the  manufacture  of  building  materials.  The  Kuzbass  coal,  together 

with  some  of  the  Karaganda  coal,  continues  on  from  Tselinograd  westward 

> L 

along  the  Northern  Kazakh  line  into  the  Southern  Urals. 
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second  main  co.il  route  from  the  Kuzbass  to  Kazakhstan  runs 


"““"‘'OH  JL  Ullb 

I 1 0111  Barnaul  to  A] cvsk  (‘j)  n»»,i  t*  . 

5 m,  -m  k,»  from  the  Kuzbass 

llfN  i.ili  I.  ..  J.I  . f 


. . .•  

,S  b°th  " « — .»  Knnahhet*  on  the  Irtys„ 

.HVC,  in  MTO,  100,000  „„3  ot  Kuzbass  COM  were  transtorred  t0  r,ver 


^ W A ^ v u X 

barges  and  dispatched  up  the  Irtysh  to  ii0i-  v 

ysh  to  & *- -Kamenogo rsk  (7)~n  distance  of 

1 7n  I r-»  , . 


DjLh  Semipnii,tlllsk  a ‘d  Ust-Kamenogorsk  have  light  metallurgy 
no, Herrons)  plants,  stecl-rinishing,  n,„1  l.oavy  machinery  plants  as  well 


* * * « M KJ  wv 

as  large  food-processing  factories.  Ust-Kamenogorsk,  in  addition,  is 


surrounded  by  a circle  <.r  „„n~n  • 

y artlo  „t  , no  lull  ic-ore  mines  (copper,  nine,  lead, 


manganese,  etc.,  and  by  several  hydroeioelrlc  power  plants. 


Flic  main  Kuzbass  coni  vontn  p,._  c . _ , 

coat  loutc  Ciom  Sonupala tinsk  is  along  the 

azakli  line  Lo  Alma-Ata  (4),  900  km  southwest  of  Scmipalatinsk 

n o o o + o v.  . . r i ■ , * 


<,C  llglU"meLalll,r«V.  s tee  1 -f in i shiny,  the  manufacture  of  construction 

ninToi'  i oi  e „ .. u j t 


materials,  and  the  production  of  heavy  machinery.  Alma-Ata  also  has  a 


coal-based  electric  power  plant. 


Ata  the  coal  continues  along  the  Southern  Kazakh  line 


to  Ary,  ,00  km  by  rail  1,,„  AlB.*t,  a„„  i,950  ^ 

A v....,  t ..  ..  # 


Arys  has  oheMc.l  and  machine-,,, anufaeturtng  plants  an  ,vell„s  1Ltht. 
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metallurgical  and  cement  factories.  Prom  A«a-Ata  some  or  ike  coal  continues 
A ong  the  Kazakh  lino,  and  part  or  It  goes  south  along  the  Main  Central 


Asian  line  to  Tashkent  (6),  125  km  south  „ r a 

j,  xzo  kiii  south  of  Arys,  and  the  cities  of 

n ..  i ^ . 


Central  Asia. 


Kuzbass  Coal  Exports  to  Urals 


n 1970,  41.5  million  metric  tons  ot  Kuzbass  coal  was  transported 
to  the  orals  along  the  West-.,, herian-s.erdlovsk,  West  Siberian^entral 
Urals,  and  West  Siberian- northern  Kuzakh-Southern  Orals  rail-lines,  or 


IMS  41.5  million  tons,  25.5  million  (62  percent,  consisted  of  coking 

coal  (two-thirds  o,  all  ot  the  coking  coal  mined  in  the  Kuzbass,  and  10 
million  of  energy  coal.  , 


Most  oC  tho  coni  transported  l'rom  tlio  Kuzbass  to  the  Urals 
economic  region  ls  clispatehod  from  tho  stations  at  Anzhero-.Sudshi.nsk  (15) 
and  Novosibi  rsk  (Hi)  . 

From  these  points  the  main  coal  route  follows  the  West  Siberian 
line  to  Kulomzino  station  in  the  city  of  Omsk  (17).  Between  Novosibirsk 
and  Omsk  occurs  the  greatest  density  of  freight  traffic  of  all  t lie  rail- 
linos  in  the  USSR.  For  example,  70  to  80  million  metric  tons  of  coal 
were  transported  along  the  000  kin  run  from  Novosibirsk  to  Omsk  in  1970, 
i.o.,  15  billion  ton-kin  of  traffic  in  coal  alone  in  that  year. 

Omsk  itself  is  a large  industrial  confer  which  uses  several 
million  tons  of  coal  per  year  in  its  me  l.a  J lurgi.e.n  I plants,  o i J,  refineries, 
transport  machinery  factories,  chemical  and  food -processing  plants,  and 
in  its  coal-based  electric  power  stations. 

From  Omsk,  Kuzbass  coal  is  transported  in  three  directions.  Some 
of  the  coal  is  shipped  up  the  Irtysh  li  Lver  (700,000  tons  in  1970)  i.o  Tara, 
Tobolsk,  and  other  cities  of  Western  Siberia.  About  one-third  of  the 
coal  leaving  Omsk  (about  1(5  million  metric  tons  per  year)  is  sent  northwest 
into  the  Urals  economic  region  and  along  the  Sverdlovsk  line  to  Vagay  (18) 
and  Sverdlovsk  (19),  825  km  from  Omsk  and  1,125  km  from  tho  Kuzbass. 

Sverdlovsk  itself  is  a giant  industrial,  city  with  heavy 
metallurgical  plants,  machinery  (including  transport  machinery)  plants, 
chemical  and  building  material  producing  plants,  as  well  as  food-processing 

• I 

and  light  industrial  plants.  The  area  surrounding  Sverdlovsk  (tho  Central 
Urals  districts)  contains  coal  and  iron-ore  mines,  mm  ferrous-ore  mines, 
peat,  oil,  and  copper  field's,  o il-re  fineries,  and  fuel-based  and  atomic 
energy-based  electric  power  stations.  The  energy  needs  of  the  Sverdlovsk- 
Central  Urals  area  are  met  by  local  coal,  Kuzbass  coal,  fuel-oil,  gas 
(piped  from  Chelyabinsk),  atomic  energy,  and  hydroelectric  energy. 

Slightly  more  than  half  of  the  coal  transported  from  the  Kuzbass  to  the 
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<'luc' -..'it'  pow’ov  |)].nnl:s,  IVrntiis  melaLlnrgien  I and  light  me  I nLlnrgical 
plants,  chemical  pinnls,  hi-avy-mai-h  i nerv  mihI  I' '■  "hI-p  r«  »tss  i 11  plants.  The 
energy  base  ot  Cholynb  Lusk  nmsisls  ul'  Ki i t >: i *-> • . ‘"at  as  wc.l  I ns  local 
brown  coal,  Karaganda  coal,  oil,  and  gas  which  is  |)i)!,,<l  I rom  Gazli  in 
Cunt  ml  Asia  to  Chelyabinsk  and  Sverdlovsk.  Aim  in,  most  o I'  the  Kuzbass 
coi.l  in  Chelyabinsk— ns  well  ns  in  Sverdlovsk  — is  used  ns  col. inn  coal  in 
metallurgical  plants,  and  only  about  a 1:1  ril’d  o I imported  Kuzbass  coal 
is  used  for  energy  fuel. 

Most  o L'  the  Kuzbass  coal  leaving  Chelyabinsk  is  sent  west  along 
the  Central  Urals-Ku ibyshev  line  to  the  Volga  reg.ou,  and  the  remainder 
is  seal  south  along  the  Southern  Ural  line  to  Kartaly  (12),  where  it  is 
joined  by  Kuzbass  cout  coming  westward  along  the  Northern  Kazakh  line 
from  Tsoi i nograd . Kartaly  is  a major  railroad  junction  1,000  km  from  the 
Kuzbass  via  the  West  Siber i.an-Ural  line  and  1,025  km  via  the  West  Siberian- 
Kr./.akh  line.  Kartaly  is  also  an  industrial  city  producing  building- 
materials  and  heavy  machinery.. 

From  Kart. a ~y , most  of  the  Kuzbass  coal  is  shipped  westward 
12  km  to  Magnitogorsk  (IS),  a major  iron-mining  and  industrial  center, 
with  metallurgical  and  chemical  plants,  machinery  and  building  material 
production  plants,  fond-process i ng  plants,  and  a eonl-l msod  electric 
power  plant. 

The-  remainder  of  Kuzbass  cnaL  leaving  Karlaly  moves  southward 

along  the  Southern  Ural  Line  to  Orsk  (25),  another  industrial  city  250 

km  south  of  Kartaly.  Orsk  contains  oil-re  fineries,  chemical  plants, 

light-metallurgical  plants,  steel-finishing  and  machinery-producing 

factories,  and  food -processing  plants  as  well  as  a mineral-fuel  based 

electric  power  plant.  About  20  km  southwest  or  Orsk  is  the  iron-metallurgical 

« 

industrial  center  of  Novotroitsk,  which  is  connected  by  an  auxilliary 
rail-line  to  Orsk. 


''  ,m  0,'8k  th"  "l;,i"  K,,/'l,i,K«-  «•«*!,  L mill.-  <•<  i„  I.  i lies  .{50  km  tfl 

Orehl)lll'u;  (,'i(»)  which  h.,m  , . i . ...  ... 

1—  1 in  i hI,  i and  iwchim'ry  pJnnls,  and  tliun 

(.ml. Ik  i vc.sl  inlo  I he  V'oLr.;i  i coiuiinic  n.-^Lon. 


Kii'/.ha.ss  ( ! < 1 1 1 I K qinrl  s l.n  Vo|(.;i  i;,.Kion 

Um’  '•'>"«  of  Kuzbass  energy  „„„! 

transported  alo«*  the  Wes,.  Hiberian-CcntraJ  Urals-Kulbyshov  lll]e  mK| 
tl.e  West  Siberian -Son  thorn  Urals-Volga  line  t„  tl„.  oc<monlc  reslo„. 

..lost  ol  Lius  linzbnss  mini  was  sent  to  Kuibyshev. 

'"l“*  *»*>«*•  - t„»im,  |:ll„  V„IK1, 

*•  •'•"■lyaWni*  (SO,  townie transported  

Novosibirsk  (id)  through  Omsk  (17),  Potropavlovsk  (so),  and  Kurgan  (,j> 

From  Cliolyabinsk,  Kuzbass  coal  is  carried  alone  the  Central  Ural  n„o  to 
UCa  (27)  in  the  Volga  legion.  Ufa,  ;,r,0  km  to  the  west  oi  Chelyabinsk  and 
1,725  k„,  by  rail  from  the  Kuzbass,  is  a prineipel  industrial  center,  with 
Oil  refineries,  chemical  plants,  a paper  industry,  lll5ht  me tnllurgical, 
steel-finishing,  a,  d machinery  plants,  and  r„od-proco»,i„„  plants,  as  ’ 
well  as  a minoral-fnel  based  electric  power  station. 

from  Ufa,  coal  is  transported  along  the  Kuibyshev  line  to 

Kuibyshev  <2(0,  loented  km  ft (Kuibyshev  was  described  i„ 

Uu'  hoc  L Lon  on  Donbass  coal  I rnnspor (. . ) 

As  no  Loci  i or,  some  of  (he  Knx.bs.HK  coni  in  Chelyabinsk 

was  Iran, sported  south  to  Kartaly  (jv)  ' hi„. 

" ’ ’ 0,11  wl,icl1  11  Hum  1 1 snuount  was  sent 

to  Orsk  (25)  and  Orcnlnirp:  CM)  . 

from  Orenburg  a further  small  amouht  of  Kuzbass  coal  is  sent 
northwest  to  Saratov  OH),  2,750  km  hy  tail  (West  5, her taa-Sonthcrn  Urals- 
Volga  rail-line)  from  the  Kuzbass.  Soviet  economists  in  the  Oosplan 
institute  (State  Economic  Planning  Institute)  have  been  editing  back  Kuzbass 
coal  shipments  to  Ear  ,tov  and  the  southern  Volga  area  and  plan  to  cease 
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sucli  shipments  altogether  in  the  next  few  years  since  cost  estimates  indicate 
that  Donnnss  coal  is  mucli  chonpor  than  Kuzbass  coal  far  II- Is  area. 

. • T I lie  Kuzbas::  eon  l lrnv  mg  Orenburg  is  I i-.iiispor  I oil  uorthweMl, 
along  (In-  .Southern  Ui'ais-Kii  1 bysliev  railroad  to  Kuibyshev  where  It  is 
joined  by  Kuzbass  coal  moving  west  along  the  Central  Urals-Ku ibyshov  line 

i 

through  Chelyabinsk  and  Ufa  to  Kuibyshev.  From  Kuibyshev,  Kuzbass  coal 
continues  along  the  Kuibyshev  rail-line  across  the  Volga  River  to  Syrzan 
(29) , which  was  described  in  the  section  on  Donbass  coal  transport. 

From  Syrzan,  a very  small  amount  of  Kuzbass  coal  (as  in  the  case 
of  Saratov  and  for  the  same  reasons)  continues  along  the  Kuibyshev  rail- 
line to  Penza  (30),  another  industrial  city  and  electric  power  center 
already  described. 

Most  of  the  coal  leaving  Syrzan  is  sent  northwest  along  the 
Syrzan-Saransk-Ryazan  line  into  the  Central  economic  region. 

4.  Kuzbass  Coal  Transport  to  Volga-Vyatka  Region 

in  1970,  3.0  million  metric  tons  of  Kuzbass  coal  was  transported 
to  the  Volga-Vyatka  economic  region.  Of  this  1.5  million  tons  were  sent 
along  the  Northern  Urals-Kirov  and  the  Svcrdlovsk-Kazan  rail-lines,  and 
another  1.5  million  were  shipped  by  river  barge  from  Kambarka  along 
the  Kama  and  Volga  rivers  to  Kazan. 

As  noted  earlier,  Kuzbass  coal  was  sent  to  Sverdlovsk  (19)  along 
the  West  Siberian-Sverdlovsk  line  through  the  cities  of  Novosibirsk  (1(>) , 

Omsk  (17),  and  Vagay  (18)  to  Sverdlovsk  (19).  The  coal  was  then  dispatched 
in  two  directions  from  Sverdlovsk:  along  the  Sverdlovsk  line  to  Kambarka 

(32)  and  along  the  northern  Urals  line  to  Kuzino  (23)  and  Perm  (24). 

Kambarka  and  Perm  (24)  are  in  turn  dispatch  points  for  the  transport  of 
Kuzbass  coal  into  the  Volga-Vyatka  economic  region. 


i 


1' i oiu  Kambrukii , Kuzbass  coni  is  transported  by  I, wo  modes  of 
transportation:  by  rivi>r  barge  along  the  Kama  and  Volga  rivers  l«>  Ka/.nn 

Cid),  a distance  of  150  km,  and  by  rail  to  Kazan.  In  1.070,  1.5  million 
me  trie  Lons  of  Kuzbass  coal  was  carried  by  river  borne  I'mm  Kambarka  to 
Kazan . 


Kazan  is  a major  river  port  and  is  located  2,050  km  from  the 
Kuzbass  via  the  West  Siberian-Svcrdlovsk  rail-line.  Kazan  is  a major 
center  for  the  production  of  transport  machinery  and  building  materials 
and,  in  addition,  contains  stool-finishing  and  food-processing  plants. 
Kazan  also  has  a mineral-fuel  based  electric  power  plant. 

From  Perm  (2d)  Kuzbass  coal  is  transported  along  the  Northern 
Urr.ls-Kirov  lire  to  Kirov  (34),  a railroad  junction  where  Kuzbass  coal 
is  joined  by  a smaller  amount  of  Pechora  Basin  coal  heading  south  via  the 
Northern-Kirov  line  from  Kotlas  (37)  in  the  Northwestern  economic  region 
to  Kirov.  Kirov,  which  contains  chemical,  stool-finishing  and  machinery- 
manufacturing,  and  food-processing  plants  as  well  as  a mineral -fuel  based 
electilc  power  plant,  is  2,150  km  from  the  Kuzbass  via  the  West  Siberian- 
Sverdlovsk-Northern  Urals-Kirov  rail-line. 

From  Kirov,  Kuzbass  coal  is  transported  75  km  along  the  Gorkii 
r ail-1 ine  to  Kotelnich  (35),  which  produces  machine?  and  building  materials 
From  Kotelnich,  Kuzbass  coal  is  sent  in  two  directions.  Slightly  more 
than  half  is  sent  along  the  Kotclnich-Yaroslavl  line  into  the  Central 
economic  region,  and  the  remainder  continues  along  the  Gorkii  lino  to 
the  city  of  Gorkii  (36),  located  2,600  km  from  the  Kuzbass  (via  the  West 
Siberian -Sverdlovsk-Northern  Urals-Kirov-Gorkii  lino).  (Gorkii  was 
described  in  the  Donbass  cbal  transport  section.) 
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5.  Kuzbass  Coal  Transport  to  Central  Region 


[n  If)  70 , 3.1  million  Lons  of  Kuzbass  coal  wore-  transported  lo 


l.lie  (Vnlrnl  ocoiiomic  region,  most  of  II  along  I.ho  West  S I her  I im-Ku  1 byshev- 


S yrzan-K.y  aznn  rn  i 1-1  i lies , by  way  o l'  Llio  cities  of  Novosibirsk  ( L6)  , Omsk 


(17),  IV tropavlovsk  (20),  Kuran  (22),  Ufa  (27),  and  Kuibyshev  (28).  From 
Syrzan  the  coal  is  shipped  to  Ryazan  (38)  in  the  Central  economic  region. 
Ryazan  is  a major  railway  junction  connected  with  Moscow,  Tula,  and  the 
other  great  industrial  and  mining  centers  of  the  Central  region.  Ryazan 


itself  cent -ins  chemical  and  steel-finishing  plants,  machine-producing 


factories,  food-processing  plants,  and  various  light  industries.  Ryazan 


also  has  a coal-based  electric  power  plant. 


Some  Kuzbass  coal  also  enters  the  Central  region  from 


Kotelnich  (35),  to  which  it  was  sent  via  the  West  Siberian-Svcrdlovsk- 


Northern  Urals-Gorkii  line  through  the  cities  of  Novosibirsk  (16),  Omsk 


(17),  Vagay  (18),  Sverdlovsk  (19),  Kuzino  (23),  1 enn  (21),  and  Kirov  (34). 


From  Kotelnich  the  coal  is  sent  t Yaroslavl  (39).  Along  these  lines 


Kuzbass  coal  is  trai.  t.ortcd  a distance  of  3,100  km  from  the  Kuzbass 


compared  with  2,875  km  from  the  Kuzbass  to  Ryazan  (38).  Yaroslavl  contains 
light  metallurgical  industries,  chemical  plants,  machine-building  and 
steel-finishing  plants,  transport  machinery  factors,  and  food-processing 


plants  as  well  as  a coal-based  electric  power  plant. 


6.  Comments  on  Economics  of  Kuzbass  Coal 


Soviet  economists  in  the  Gosplan  Institute  have  complained 


about  the  technical  deficiencies  of  local  enrichment  plants  and  sorting 


procedures  in  the  Kuzbass.  As  a result  of  improper  sorting,  much  good 
coking  coal  is  wasted  as  energy  fuel,  and  much  of  the  coal  reaching 


■tallurgical  plants  and  intended  for  coking  is  unenrichcd  and  has  a 


high  ash  concentration.  'Over  2.5  million  tons  or  Kuzbass  coal  -ere 
returned  to  the  ProkopeVsk1 station  alone  in  1965  from  Ural  metallurgical 
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plants  resulting  In  wasted  transe irtat ion  „„d  lal)or  costs. 

onmuuii  i .1  !■»  1.1  . 1 


vjw  on  l an 

economists  think  that  oxidized  coni  with  n la,-,..,  „ ,,  , 

‘ lai  he  ballast  content  should 

tin  f-  Im  , 4.  . , " ‘ 


anuc  _(i 

not  ho  transported  over  longdistance*,  since,  instances,  it  

in  i It  i'/iiiim  ....  i.  


he  tl.rowi,  ont  upon  arrival  at  its  destination. 


The  average  transportation  distance  tor  Kuzbass  coni  is  1 500 

km— about  three  t i mne  f u_  * 

times  the  avera8e  distance  over  which  Donbass  coal  is 

transported. 


Two-thirds  of  the  coking  coal  mined  in  the  Kuzbass  is  sent  to 
o rals,  the  rest  is  used  in  metallurgical  plants  within  the  Kuzbass 


The  future  fuel  balance  of  Western  Siberia  win  continue  to 
e dominated  by  =oal~by  do  percent  at  the  end  of  toe  seventies  (from  a 


— - w ^ u v u um  a 

!,rOPOrtl° ” °f  72  percent).  ter„s  „r  Btu,  t|lc 

eee  of  eoai  within  Western  Siberia  is  as  follows,  45.9  percent  for  oleotric 
Power  stations,  17  percent  for  Industrial  boilers,  11,  a porcont  Xor 

g I1"*1'”!  "',d  "°hn0l0SiCal  — * Tor  residential  needs 

• percent  for  transportation  fuel,  and  is  percent  for  various  other 
needs. 


c-  Pechora  Coal  Transport  (Figure  B-29) 


coai  from  the  Pechora  Basin,  which  is  located  in  the  Northwestern 

corner  of  the  Komi  ASSB  in  the  Northern  economic  region,  is  exported 

he  rals,  the  Central,,  and  the  Baltte  economic  regions.  Although 

.7  million  of  the  21.4  million  metric  tons  of  coal  mined  in  the  Pechora 
Basin  in  iQ7n  . . . tL,,uia 


. i.n  uie 

asm  in  1970  was  of  coking  eoai  duality,^  o„e-third--or  shout  4. 
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f IO"  t°nS"0f  Pe°h0r8,  COk1"8  ™ aetually  used  for  coking  i„ 
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metallurgical  plants.  The  other  s a min- 

. i ’ lon  motric  tons  were  consumed 

m thprmnl  ^ _ 


. ''-■■TP  were  consumed 

™ GOSPlt:  — = m.  wasteful  and  would  like 

° ° a“Se  thlS  ln  th°  ,Ut"r°-  The  coal  comes  primarily  from 
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tl,o  mines  at  Vorkuta  (X)  and  the  fuel  quality  coal  comes  primarily  from 


the  mines  at  Intn  (2) . 


Pechora  Exports  to  Urals 


In  1970,  200,000  tons  of  Pechora  coal  was  exported  through  Kotlas 


and  the  Kotlas-Kirov-Perm  railroad  route  to  the  Urals. 


From  Vorkuta  and  Inta,.  Pechora  coal  is  dispatched  along  the 


Noi thorn  rail-line  to  Kotlas  (3)—  located  a distance  of  800  km  from  the 


Pechora  Basin— from  which  a small  amount  is  then  sent  southeast  along 
the  Kotlns-Kirov  line  to  Kirov  (15)  and  then  directly  east  on  the 


Sverdlovsk  line  to  Perm  (16)  and  Sverdlovsk  (17).  Traveling  east  on 


the  Sverdlovsk  line,  Pechora  coal  passes  westbound  Kuzbass  coal  heading 


toward  the  Volga-Vyatka  region. 


Kotlas  is  a major  rail  and  river  junction  on  the  Northern 


Dvina  River  and  the  Northern  rail-line,  and  is  also  a major  industrial 
city  with  machinery  factories,  ship-building  and  ship  repair  plants, 


chemical,  light-meta_lurgical,  and  food -processing  plants,  as  well  as  a 


coal-based  electric  power  plant. 


2.  Transport  of  Pechora  Coal  within  Northwest  Revlon 


Most  of  the  coal— 14  million  tons  in  1970— in  Pechora  Basin  is 


transported  to  other  points  within  the  Northwest  economic  region.  Some 


of  the  coal  moving  down  the  Northern  line  from  the  Pechora  Basin  is  sent 


along  an  auxiliary  track  to  Syktykvar  (14),  a city  with  a large  lumber 


industry,  food -processing  plants,  and  some  machinery  factories  as  well 
as  a coal-based  electric  power  plant.  Kyktyvkar  is  650  km  from  the 


Pechora  Basin. 


At  Pechora  (4),  125  km  from  the  Pechora  Basin,  and  at  Kotlas 


(3),  some  of  the  coal  moving  south  from  the  Pechora  Basin  along  the 
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Nov thorn  rail-lino  is  trans forred  to  river  barges  and  shipped  up  the 
Pechora  and  Northern  Dvina  rivers.  In  1970,  1,170,000  metric  tons  of 
Pechora  coal  was  shipped  northward  along  those  two  rivers— the  greater 
part  from  Kotlas  500  km  along  the  Northern  Dvina  to  Arkhangelsk  (5), 

1,300  km  from  the  Pechora  Basin.  The  lesser  part  is  shipped  from  Pechora 
G50  km  along  the  Pechora  River  to  Naryan-Mar  (7),  which  is  775  km  from 
the  Pechora  coal  basin.  Arkhangelsk  is  a major  river  port,  sea  port,  and 
railroad  station  as  well  as  a large  industrial  city.  It  contains  chemical 
plants,  food-processing  plants,  and  a coal-based  electric  power  plant. 

From  Arkhangelsk  and  Naryan-Mar,  some  coal  is  carried  by 
ocean  vessel  across  the  White  and  Barents  Seas  to  Murmansk  (6)— a distance 
of  550  statute  miles  from  Arkhangelsk  and  600  miles  from  NaryanHVIar. 

In  1970,  830,000  metric  tons  of  Pechora  coal  was  transported  by  sea  to 
Murmansk  from  these  two  cities.  Murmansk  has  a large  oil  refinery,  an 
electric  power  station  run  on  mineral  fuel,  machinery,  metal-finishing, 
and  light  metallurgical  plants. 

Arkhangelsk  and  Murmansk  do  not  receive  all  of  their  Pechora 
coai  by  river  and  sea;  most  of  the  Pechora  coal  distributed  to  these 
cities  is  transported  along  the  Northern  and  October  rail-lines.  From 
Kotlas  (3)  the  railroad  route  continues  to  the  railway  junction  of 
Konosha  (8),  350  km  southwest  of  Kotlas  and  1,150  km  from  the  Pechora 
Basin.  From  Konosha  most  of  the  coal  is  sent  south,  but  a considerable 
■'.mount  is  sent  north  along  the  October  line  to  Arkhangelsk  and  Murmansk, 
which  are  400  and  1,125  kip,  respectively,  from  Konosha.  Konosha  contains 
paper,  lumber,  and  cellulose  industries. 

Running  south  from  Konosha  to  Vologda  (9) , the  mam  Pechora 
coal  route  then  turns  westward  at  Vologda,  where  it  continues  along  the 
October  line  to  Cherepovets  (10)  and  Leningrad  (11). 
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light  metallorgical  ,„t  ■ ‘;"™icnl  Plants, 

‘ ctorics,  machinery  and  mctnl-fi„Ishl„  plant, 
and  food -processing  plants.  B PUnts- 

Choropovots,  225  kl„  WGSt  of  Voloeda 

the  Pcclion  R.iioi.,  . Y rai1  from 

. »as  large  iron  and  stoolmaking  and  fibr'cif 

WhlCh  abS01>b  ^ the  Pechora  coking  coal  and  a 1 ‘ ‘ 

tuel  coal.  Cherepovets  also  has  . • ‘ K°  PGCh°r 

has  chemical,  building  material  and  ». 
processing  Dlnnf«  n ■ ’ nd  food“ 
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3-  £S0ho£.a,Coal  ExEo^to  central  ,leglon 

From  Leningrad,  Pechora  coal  in  f*. 

the  c.n+  k transported  southward  along 

the  October  line  to  Moscow  (loi  , , g 

scow  (12),  located  600  km  south  of  Ton, 

2 hm  , ^ until  Oi  Leningrad  and 

• 5 ltm  fro1”  tho  Pechora  Basin.  i„  1970  5 - m.„  , 

Poehorn  ’ ,ni  1 1 ion  metric  tons  of 

coal  were  transported  alora  thr.  m 

„ g th0  Northern  and  October  linon  + 

Moscow  and  the  C«r'-,i  -Lines  to 

6 *al  economic  region. 


4‘  — hOr0  C°al  ExP°rts  to  naitic  Rmtinn 


• Leningrad,  Pecnora  coal  is  sent  i 
. Sont  3j0  1cm  west  to  Tallin  n-n 

already  described  Finm  . (lu) 

— U.e  to  the  I “ ^ ** 

*-  — -0,  2 million  metric  IZlZT  ^ ^ “ 
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together  „ith  le  7 I , H t"  ^ . 

Volynian  Basins,  ^ ""  ^ ^ 

e total  coal  imports  of  9 5 mi  in 

of  tho  RoUi  1 y*°  million  tone- 

me Baltic  region  in  1970. 
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5.  Coiiuncnts  on  Pechora.  Coal  Transport 


The  average  distance  Cor  the  transport  of  Pechora  coal  is 


L,H()()  l.o  1,900  km.  Kveii  within  the  Northwest  region,  the  distances  ol‘ 


transport  are  very  great,  and  Murmansk,  Arkhangelsk,  Vologda,  and 


Leningrad  also  impart  coal  from  other  regions,  particularly  from  the 


Donbass.  Transportation  accounts  for  nearly  30  percent  of  the  total  cost 


of  delivered  coal  to  points  in  the  Northwestern  region — which  compares 


with  a national  USSR  average  of  13  percent. 


The  cost  in  rubles  per  ton  of  Pechora  coal  and  Donets  coal  for 


various  points  in  the  Northwest  region  may  be  compared  as  follows: 


Cities  of  Coal  Demand 


Donets  Coal 


(Rubles  per  Ton, 
Delivered) 


Pechora  Coal 


(Rubios  per  Ton, 
Delivered) 


Leningrad 


Arkhangelsk 


Vologda 


Murmansk 


Syktyvkar 


It  may  be  noted  that  on  the  basis  of  the  percentages  given 


above,  while  mining  cosu  appear  to  be  somewhat  higher  in  the  Pechora 


compared  to  the  Donbass,  the  greater  part  of  the  differential  accrues 


to  the  transport  portion. 


In  the  near  future,  it  is  planned  that  the  fuel  balance  in  the 


Northwest  will  be  restructured  so  that  oil  and  gas  will  replace  coal  as 


an  energy  fuel.  According  to  Gosplan  economists,  oil  and  gas  from  Tyumen 


could  more  effectively  and  more  economically  replace  coal  in  the  Northwest 


than  in  any  other  region  in  the  country. 
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The  present  uses  of  Pechorn  coal  within  the  Northwest  are  as 
Co 1 lows : 37.7  percent  for  electric  power  stations,  27.7  percent  Tor 

industrial  boilers,  7.7  pvreeni  for  coking  and  technological  needs, 

1*G  l,clcu,lt  for  residential  needs,  and  16.9  lor  transportation  fuel. 

D.  Moscow  Coal  Transport  (Figure  B-30) 
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Industrial  and  Energetic  Setting 

Of  the  35.8  million  metric  tons  of  coal  mined  in  the  Moscow 
Coal  Basin  in  1970,  30.2  million  of  84  percent  were  transported  within 
the  Central  economic  region  an  average  distance  of  50  km.  The  coal  basin 
is  located  100  to  200  km  south  of  the  city  of  Moscow  (1)  in  the  region 
stretching  from  Tula  (2)  to  Ryazhsk  (3)  and  contains  low  quality  brown 
coal  with  high  ash  content  (30-35  percent;  40-50  percent  in  some  mines), 
high  sulphur  content  (an  average  of  4.6  percent),  high  moisture  content 
(33  percent),  and  a tendency  toward  spontaneous  combustion. 

Seventy  . ,rcent  or  25,1  tons  of  the  coal  were  transported  from 
the  mines  over  the  circular  web  of  rail-lines  in  the  Moscow  rail  system 
surrounding  the  city  of  Moscow  to  local  electric  power  plants,  including 
the  Novomoskovsk  (4)  plant  located  in  the  heart  of  the  Moscow  Basin. 

Other  electric  power  stations  deriving  their  energy  fuel  from  the  Moscow 
Coal  Basin  include  the  Shchekino  (5),  Cherepet  «.6) , Bryansk  (8),  Kashir? 
(7),  Stupino  (10),  and  Orckhovo-^uevo  (9)  power  plants. 

Fourteen  percent  or  5.1  million  tons  of  Moscow  coal  is  used 
i“  industrial  boilers,  including  the  iron  metallurgical  plant-complex 
of  Tula,  which  draws  its  energy  coal  from  the  Moscow  Coal  Basin  and  its 
iron  ore  from  the  Dedilov  mines  (11),  which  are  located  in  the  vicinity 
of  the  basin.  In  addition,  slightly  to  the  southwest  of  the  Dedilov 

I 

mines  and  the  Moscow  Coal  Basin  are  large  iron-quartz  and  high  quality 
magnetite  ores.  ^ 

I 
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MOSCOW  COAL  TRANSPORT 


In  addition  to  Tula  and  Moscow  (which  has  a large  transport- 
machinery  industry,  electronics,  chemical,  food -processing,  and  cast- 

SfcCel  plailts)>  various  other  cities  in  the  vicinity  of  the  Moscow  Basin 
also  use  Moscow  coal  L'or  energy  purposes. 

2-  Moscow  Coal  Exports  to  Central.  dlacksotl  Region 

Most  of  the  exported  coal  from  the  Moscow  Basin  is  dispatched 
along  the  Kursk  rail-line  into  the  Central  Biacksoil  economic  region, 
and  most  of  this  coal  is  directed  to  the  Novotula  «nd  Novo! -.pets 
metallurgical  plants  in  Kursk  (12),  which  obtain  iheir  iron  ore  from 

the  Midhailov  mines  (13).  Kursk  also  has  machinery,  chemical,  and  food- 
processing  plants. 

In  1970,  about  1 million  metric  tons  of  Moscow  Basin  coal  were 
transported  to  the  Central  Biacksoil  economic  region  along  the  Kursk 
rail-line. 


3 * Moscow  oal  Exports  to  Other  Regions 

The  Gosplan  economists  expect  to  cease  all  exports  of  Moscow 
coal  to  other  regions  in  the  next  few  years,  and  in  1970  the  coal  that 
was  transported  to  other  regions  was  insignificant  in  comparison  with 
the  overall  coal  imports  of  the  receiving  regions. 

In  1970,  about  400,000  tons  of  Moscow  coal  were  dispatched  along 
the  Gorki!  rail -line  to  Gorki!  (14)  in  the  Volga-Vyatka  region.  In  the 
same  year,  about  800,000  tons  were  dispatched  along  the  October  line  to 
Leningrade  (15)  in  the  Northwest  region,  and  another  400,000  tons  along 
the  Belorussia  rail-line  to  Minsk  (Id)  in  Belorussia.  The  .ndus, trial 

nature  of  each  of  Ihese  cities  has  been  described  in  the  section  dealing 
with  Donbass  coal  export. 
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Comments  on  Moscow  Coni  Trnnspoil 


Gosplun  economists  expect  to  cut  hack  m.ning  at  Moscow  CoM 
Basin  by  20  percent  by  1980.  After  World  War  Tl,  the  Moscow  mines  wore 
economically  expedient  because  of  the  destruction  of  the  transportation 
system.  In  19-15,  the  cost  of  transporting  Donbass  coal  was  one  and  a 
lial  I times  as  great  as  the  cost  of  mining  it.  But  by  1950  the 
transportation  costs  of  Donbass  coal  to  the  Central  region  wore  equal  to 
only  18  percent  of  the  mining  costs,  and  in  1965  the  delivered  cost  of 
Kuzbass  coal,  carried  a distance  of  3,500  km,  was  less  than  that  of 
Moscow  coal  to  the  coal-users,  of  the  Central  region.  The  costs  involved 
in  enrichment,  condensation,  and  transportation  made  Moscow  coal  27  percent 
more  expensive  (in  terms  of  the  production  of  1 kilowatt-hour  of  electric 
energy)  than  Kuzbass  coal  (from  open-surface  mines)  and  17  percent  more 
expensive  than  Donbass  eonl  (from  underground  mines)  for  the  electric 
power  stations  of  the  Central  economic  region. 

The  uneconomical  aspect  of  Moscow  coal  mining  and  transport 
is  elucidated  by  t»ic  following  tabic: 


i 

i 

1 1 i 

f 


U’osL  per  Ton  of  cool) 


S (*( <(•  i l ie  Prodtir I.  ion 
gj^iji: 

Mining- 

Transport 


Enrichment 

Effective  loss  (and 
therefore  cost)  as 
a result  of  the 
retention  of  pyrites 

Summary: 

a.  per  ton  of 

coal  concentrates 

b*  pci  lei  of 

conventional  fuel 
(Qtu/ton) 

expenditure  on 
furl  for  the 
production  of  1 
Kwh  of  electricity 


Pull  of 
Measuremon  t 

ruhles/metric  ton 
same 


rubles 


kopec ks/Kwh 


Donbass 

Moscow 

basin 

Kuzbass 

6.4 

3.7 

2.4 

1.3 
(avg.  : 
880  km) 

0.1 

(avg. ; 
50  km) 

4.3 
(avg. : 
3,540  km) 

0.4 

- 

- 

0.05 

- 

7.7 

4.3 

6.7 

8.9 

11.0 

7.6 

0.  18 

0 , 56 

0.43 

Note:  The  overage  fuel  expenditure  for  1 Kwh  in  t, 

2S‘at‘°"S  ls  ^ o,  conventional  fiLl  TUiT  elCCtri°  P°l,er 
•6  kopecks  ‘or  Kwh  of  Kuzbass  coal  At’n  equivalent  to 

rate  of  exchange,  this  would  bo  2 q'  ,,  , current  (August  1973) 

B™‘ - — - aTLeap. 
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E.  Karaganda  Coal  Transport  (Figure  B-31) 


In  1970,  38.8  million  metric  tons  of  coal  wore  mined  in  Karaganda 
Basin,  and  of  tills  approximately  17.3  million  were  exported  to  other 
regions,  and  the  remaining  21.5  million  were  used  within  Lin  Boundaries 
of  Kazakhstan. 

1.  Industrial  Setting  of  Kazakhstan 

Kazakhstan  is  one  of  the  fastest  growing  industrial  regions  in 
the  USSR.  In  addition  to  nonferrous  metallurgy,  machinery-production,  and 
chemical  and  food-processing  industries,  Kazakhstan  also  has  a number  of 
iron  and  stcelntaking  and  steel-finishing  plants  and  oil-processing  plant- 
complexes.  Practically  all  of  the  raw  materials  used  in  Kazakhstan's 
industries  are  mined  within  the  region  itself.  Kazakhstan  occupies  first 
place  in  the  world  in  its  chrome  and  vanadium  reserves,  over  half  of 
Soviet  copper  and  zinc  reserves,  two-thirds  of  Soviet  silver  reserves, 
and  three-fourths  of  Soviet  lead  reserves.  The  region  also  has 
substantial  reser  . j of  gold,  oil,  gas,  and  iron  ore. 

The  reserves  of  mineral,  coking,  and  brown  coal — which  are 
distributed  in  a number  of  basins  including  Karaganda  (A),  Ekibastuzh  (B) , 
Lenger  (C) , and  Ubagan  (D)~ arc  substantial;  and  the  accelerated  rate  of 
mining,  as  well  as  the  rate  of  increase  in  mining  pi oductivi ty , has  been 
greater  in  Karaganda  Basin  than  in  any  other  coal  basin  in  the  USSR. 

2 . Karaganda  Coal  Transport,  to  Urals 

Some  of  the  coal  mined  at  Karaganda  Basin  is  used  in  Karaganda 
(1)  itself  as  energy  fuel  for  the  Karaganda  electric  power  station  and 
the  Karaganda  iron  and  steelmaking  and  steel  fabrication  plants,  which 
obtain  their  iron  ore  from  the  Atasa  (2)  mines  in  Central  Kazakhstan. 
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Figure  B - 31 

KARAGANDA  COAL  TRANSPORT 
Karagandc  and  Ekibastuzh  Coal  Ba< 


Most  of  the  coal  is  trass,, oriel  ai  km  ,,,11,  t„  Tom  1 ,-T„„  (3) 

a""  <,K  * • elect,  j,  slat,™ 

I"“l  •SU'°1  P1“'U-  1.  » - I coin  

“ : 7,,r  — ,1  iscnssi, 

on  Kuzbass  coal  transport. 

About  two-thtrd  of  the  Karaganda  coni  entering  Tscllnograd 
coat imios  west, van,  along  tl,o  »„r„,cr„  Kazakh  u„c  to,var„  t„c  sonthorn 

"r”1S-  SOm°  °r  11,0  “01  “ - various  points  along  t„e  way 

incl„n.„g  Tisakovka  <r„  , 000  km  by  rail  from  Karaganda  Bast,, 

’ C""tal"S  tl,C  S°k0l0V-S!,,'l’“ysk  orc-onriclimcnt  plant.  Tisakovka  is 
surrounded  by  riel,  deposits  of  „„„sp„,,r,  t to  iron  ores. 

k'a,  tal,  ((,),  located  n,  the  Ural  economic  region  800  km 
rrom  Karaganda,  a la  , portion  o,  the  Karaganda  coal  is  transported  100 

bm  west  to  Magnitogorsk  <7,,  „ large  steelmaking  city  described  in  the 

Kuzbass  coal  transport  section  Tim  ir™  . 

section.  l|,c  Karaganda  coal  route  also  runs  to 

Orsk,  250  km  south  .1  Kartaly.  The  Magnitogorsk  iron  and  steel  complex 

and  the  Orsk-Khall toy  metallurgical  plant  each  use  Kars, a coking 

coal  rather  than  energy  coal  <10  percent  of  t„o  coke  produced  „y  tno 

Magnitogorsk  iron  and  steel  complex  is  from  Karaganda  coni) . 

About  a thin,  „t  the  coal  arriving  t„  Tscli„„gr„„  fro,  Karagnnda 
cunt tnues  north  along  the  Norther,,  Kazakh  rail-,!,,  I (9) 

“ — ■*«„■*  « ,« 1 

»-  ll"'"  ""h»  north  „g,„„,  , 

Sverdlovsk  t„  the  Urnis  <U>,  a total  ,.„u  „„„„  

Karaganda.  The  Industrial  production  of  onel,  of  tl.ese  cities  was 
descrihed  In  the  Kuzbass  coal  section. 

m 1070,  about  U-V2  mlllton  metric  tons  of  Karaganda  coal 
.pro  transported  to  Magnitogorsk,  Orsk,  and  Sverdlovsk  along  t„e  Norther,, 
hern  Urals  and  the  Northern  Kazakh-Centrnl  Urals  rail  systems. 
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3-  Karaganda  Coal  Transport  to  Volga  II,., .|,.„ 

Tlio  main  coal  .onto  for  Karaganda  coal  destine, I r,„-  tl,c  Volga 
region  is  along  the  Kuibyshev  rail-line  from  Orsk  (»>  i„  Kuibyshev  (12), 
1,700  km  by  rail  from  Karaganda.  In  1070,  1.3  million  metric  tons  of 
Karaganda  energy  coal  was  transported  along  this  rail-1,  no  to  the  Urals. 

Some  of  the  coal  leaving  Orsk,  to  which  it  came  via  the  Northern 
Kazakh  and  Southern  Urals  lines  via  Tsolinograd  and  Knrtnly,  is  transported 
further  south,  whore  it  enters  back  into  Kazakhstan,  to  the  cities  of 
Aktuibcnsk  (13),  1,225  km  by  rail  from  Karaganda.  Aktuibcnsk  contains 
a conl-fueled  electric  power  station  and  a ferroalloy  plant.  The  Khom-tan 
chromium  minus  (11)  arc  close  by  Aktuibcnsk. 

further  south  from  Aktulbensk  along  the  Western  Kazakh  line  is 
the  city  of  Guryev  (1G),  1,825  km  from  Karaganda,  which  contains  oil 
refineries,  machinery  plants,  and  steel  fabrication  plants,  as  well  as  a 
coal-fueled  electric  power  station. 

1 * Central  Asia  and  Southern  Kazakhstan 

The  southern  coal  route  for  Karaganda  coal  runs  from  Karaganda 
to  Zhnryk  (17),  125  km  south  of  Karaganda  on  the  Central  Kazakh  line. 

Khaiyk  is  a railroad  junction  from  which  some  of  the  coal  is  dispatched 
575  km  westward  to  the  copper  mines,  factories,  and  g material 

plants  of  DzhezkazKnn  (18). 

Some  of  tile  coal  continuing  south  the  Central  Kazakh  line  Is 
dispatched  toward  the  east  at  Nointy  (19),  where  It  Is  carried  hy  rail  to 
Balkhash  (20),  425  k«  from  Karaganda.  Balkha  II,  also  has  c„ppor  „lnoS| 
copper  plants,  and  machinery  production  plants. 

Continuing  south  along  thc  Central  Kazakh  i,„e,  the  Karaganda 
coal  route  divides  Into  two  directions  at  Dorlik  (21).  hero  some  of  the 
coal  is  transported  east  to  Alma-Ata  (22),  1,075  km  by  rail  from  Karaganda, 
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till!  cupitol  or  Kazakhstan  and  a large  industrial  city  with  machinery  and 
non  ferrous  metallurgical  plants,  hi.  i Id  ing-ma  Lor  i al  plants,  food  -process  i ng 
plants,  and  a coal-fueled  electric  power  station. 

The  southwesterly  run  or  the  Karaganda  coal  route  from  Berlik 
continues  along  the  Southern  Kazakh  rail-line  to  Dzhombul  (23),  950  km 
from  Karaganda,  the  center  of  several  industries  including  chemical, 
food-processing,  and  mineral  fertilizer  industries.  Dzhambul  is  situated 
on  a large  phosphorite  reserve,  which  is  exploited  by  Dzhambul  chemical 
plants  for  the  needs  of  Kazakhstan  and  Central  Asian  agriculture. 

Southwest  of  Dzhambul  175  km  on  the  Karaganda  coal  route  is  the 
city  of  Chimkent  (15),  which  has  a coal-fueled  electric  power  plant, 
chemical  and  machinery  plants,  and  a large  lead-processing  plant.  From 
Chimkent  the  Karaganda  coal  route  continues  west  to  Arys  (24)  and  then 
south  along  the  Central  Asian  line  to  Chengeldy  (25),  the  last  Kazakhstan 
city  on  the  southern  coal  route,  1,300  km  by  rail  from  Karaganda. 

Chengeldy  contains  a coal-fueled  electric  power  plant.  From  Chengeldy 
the  route  continues  on  to  Tashkent  (26),  1,350  km  from  Karaganda,  and 
other  cities  in  Central  Asia. 

Tashkent  was  described  in  the  discussion  on  Kuzbass  coal 
transport.  In  1970,  1.5  million  metric  tons  of  Karaganda  coal  were 
transported  south  along  the  Central  Kazakh,  Southern  Kazakh,  ana  Central 
Asian  rail-lines  to  Tashkent.  Although  the  mines  of  Lenger  Basin  (C) 
in  Southern  Kazakhstan,  as  well  as  various  minor  Central  Asian  mines,  are 
closer  to  Tashkent  and  the  cities  of  Southern  Kazakhstan,  delivered 
Karaganda  coal  is  half  the  cost  of  local  Lenger  Basin  coal  because  of 
the  severe  difficulties  and  expenses  incurred  in  mining  local  coal. 


I 


A. 


F*  Ekibastuz  Coal  Transport  (Figure  H-.'i]) 
1 * gkibastuz  Exports  to  Other  ltcgions 


Tl.o  brown  coni  in  Eklbastuz  (B)  Coal  Basin  Is  used  entirely  as 
energy  fuel.  Most  of  it  Is  used  In  the  vicinity  of  Eklbastuz  and  in  Eastern 
Kazakhstan,  but  In  the  1960s  several  million  tons  were  exported  to  the 
Orals.  However,  Soviet  planners  citing  the  irrational  economic  costs  in 
transporting  Eklbastuz  coal  to  the  Urals,  where  Karaganda,  Kuzbass,  and 
local  Ural  coals  could  bo  used  more  more  economically  without  the 
1,. ordinate  waste  entailed  in  transporting  Eklbastuz  brown  coal  to  such 

distant  destinations,  have  cut  back  Eklbastuz  exports  to  the  Urals  to 
an  insignificant  amount. 

At  the  same  time,  Eklbastuz  coal  exports  to  the  Omsk  (27)  and 
Barnaul  <28,  districts  of  Western  Siberia,  which  are  cheaper  than  local 
Kuzbass  coal  by  1 ruble  per  delivered  ton,  have  beer,  expanded  from  an 
insignificant  amount  in  the  sixties  to  about  6.6  million  tons  in  1970. 

(Omsk  is  775  km  by  .ail  and  Barnaul  625  km  by  rail  from  Eklbastuz.) 
m late  1971  and  early  1972,  ah  auxiliary  track  was  laid  from  Eklbastuz 
Coal  Basin  <B>  to  Pavlocar  (29,  in  order  to  speed  up  the  transport  of 
Ekibastuz  coal  to  Western  Siberia. 

2‘  Ekibastuz  Coal  Transport  within  Kazakhstan 

Most  of  the  Eklbastuz  coal  used  within  Kazakhstan  is  transported 
within  the  vicinity  of  Eklbastuz  Basin,  Some  is  transported  250  km  west 
to  Tscllnograd  (1,  (described  in  the  Kuzbass  coal  transport  section),  but 
most  of  it  is  used  in  the  electric  power  plants  of  Ekibastuz,  and 
Pavlocar  (29),  125  km  east  of  Ekibastuz.  In  1970,  190,000  tons  of 
Ekibastuz  coal  were  shipped  by  river  barge  from  Pavlodar,  down  the  Irtysh 
River,  to  the  electric  power  plant  of  Vermsk  (30),  25  km  from  Pavlodar  and 
the  electric  power  plant  and  industrial  boilers  of  Semipalatlnsk  (31), 
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300  km  from  Ekibastuz,  and  Ust-Kamenogorsk  (32),  150  km  from 
Semipalatinsk  and  450  km  from  Ekibastuz. 

The  eost  of  mining  Ekibastuz  coal  by  strip  mining  mothoda  is 
less  than  2 rubles  per  ton  of  conventional  fuel;  the  delivered  cost  of 
1 ton  of  (conventional  fuel)  Ekibastuz  coal  to  Ust-Kamonogorsk  is  3.3 
rubles  per  ton.  The  delivered  cost  of  one  ton  of  Ekibastuz  coal  in  Omsk 
is  3.0  rubles  per  ton;  that  of  Kuzbass  coal  (from  open-pit  mines)  is  4.1 
rubles  per  ton. 


3.  Comments  on  Karaganda  and  Ekibastuz  Coals 

The  use  of  Karaganda  and  Ekibastuz  coal  is  as  follows:  32.4 

percent  for  electric  power  stations,  14.1  percent  for  industrial  boilers, 
14.3  percent  for  metallurgy,  13.8  percent  for  residential  needs,  and  11.6 
percent  for  transportation  fuel. 

In  the  future,  Soviet  planners  would  prefer  to  use  the  choap 
open-pit  mined  coals  of  Kazakhstan  as  fuel  for  electric  power  stations  and 
to  transmit  electricity  to  other  economic  regions,  rather  than  ship  coal. 
Imported  Kuzbass  coal  is  cheaper  for  Kazakhstan  metallurgical  plants  than 
local  Karaganda  coal.  The  high  ash  content  (23.9  percent)  of  Karaganda 
coal  reduces  the  raw  coal  down  to  51.2  percent  of  its  original  tonnage, 
as  a result  of  the  enrichment  process,  compared  with  76.7  percent  for 
Kuzbass  coal.  Moreover,  Karaganda  coal  still  has  9.5  percent  as  compared 
to  8.3  percent  for  Kuzbass  coal,  even  after  the  enrichment  process.  The 
enrichment  process  costs  2.5  rubles  per  ton  for  Karaganda  coal  and  1.4 
rubles  per  ton  for  Kuzbass  coal. 

The  comparative  costs  of  mining  and  transporting  Karaganda  coal 
to  various  points  in  Kazakhstan  has  been  estimated  by  Soviet  Gosplan 
economists  as  follows: 


Coal  Origin 


Karaganda 

Kuzbass 

Karaganda 

Kuzbass 

Karaganda 

Kuzbass 

Karaganda 

Kuzbass 

Karaganda 

Kuzbass 


Destination 


Lisakovka 


Tselinograd 


Alma-Ata 


Chimkent 


Guryev 


Delivered  Cost  per  Ton  of 
Conventional  Fuel 


G*  East  Siberian  Coal  Transport  (Figure  B-32) 

Kansko-AehinBk  Basin 

In  1970,  approximately  20  million  metric  tons  of  primarily  brown 
coal  were  mined  at  Kansko^chinsk  Basin  (K) , of  which  2.4  million  tons 
wore  exported  to  other  regions  and  the  remainder  used  within  the  confines 
ol  tile  Hus  torn  Si  her  Inn  economic  region. 

Within  the  region  moat  of  the  KnnskorAchinsk  coal  la  uacd  In 
oloctric  power  stotlona  In  the  basin  Itself-the  Nazcirovo  (1), 
Stntsko-Bogotol.k  (2),  and  Srah.-Borodln  (3)  power  plant.-.,  well  a.  m 

Kraanoyarak  (4)  .nd  Kan.k  (5),  which  are  two  industrial  cities  located 
on  the  edge  of  the  basin. 

In  addition  to  coal-fueled  electric  power  plants,  Krasnoyarsk 
and  Kansk  have  major  Industries.  Krasnoyarsk  has  chemical,  paper-producing, 
and  heavy  machinery  plants  as  well  a.  food-procesalng  and  lumber  plants. 
Krasnoyarsk  is  also  the  largest  city  In  Siberia,  containing  over 
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half  of  the  population  and  «ost  of  the  industry,  and  consuming  most  of  tho 

energy  in  the  region,  Kansk  contain,  latter  .ills,  food-processing  plants, 
and  machinery  plants. 

Two  cm  taree  million  tons  of  Kansko-Achinsk  coal  are  sent  575  k. 
along  the  East  Siberian  rail-line  t , Chere«ko»n(6)  where  lt  lE  u80d  ln 

the  coal-fueled  electric  power  station,  and  100  km  further  down  the  line 
to  Irkutsk  (7),  . urge  industrial  city  which  uses  KanskoMchinsk  coal  i„ 
its  coal  -powered  electric  power  station.  Irkutsk  has  large  machinery 
production,  lumber,  and  food-processing  plants  as  well  as  leather  works. 

in  1970,  about  2 million  metric  tons  of  Kwisko-Achinsk  coal  were 
Pent  along  the  East  Siberian  line  to  Anzhero-Sudzhensk  (8),  325  km  from 
the  Kansko-Achlnsk  Basin,  for  use  in  the  electric  power  plants  the 
Kuzbass.  In  the  same  year  about  400,000  tons  of  KanskoHVchinsk  coal  were 
sent  to  Kazakhstan  via  the  Achinsk  (9)-Ml„„si„.k  (10)  line  of  the  East 
Siberian  rail  system  and  the  Minusinsk  (10) -Barnaul  (ll)-Semipslatinsk  (13) 
line  of  the  Siberian  and  Kazakh  rail  systems. 

2.  Cheremkhovo  Coal  Basin 

About  25  million  metric  tons  of  coal  were  mined  in  Cheremkhovo 
Basin  (C)  l»  1970,  of  which  3.9  million  „„  exported  to  other  regions. 

Within  the  region  of  Eastern  Siberia,  most  of  the  coal  from 
Cheremkhovo  (which  is  primarily  mineral  coal  but  also  contains  some  b„„n 

coal)  is  used  in  the  vicinity  of  Cheremkhovo  (6)  and  Irkutsk  (7)  for 
energy  fuel. 

several  hundred  thouaand  tons  of  Cheremkhovo  coal  are  shipped 
by  river  barge  from  the  Makarevo  coal-storage  basin  a.  Cheremkhovo  up 
the  Angara  Elver  to  Bratsk  (26)-.  distance  of  400  km.  Bratsk  has  a 

cel lu louse  and  paper  industry  as  well  as  lumber  plants  and  a 4,600  megawatt 

power  plant.  From  Bratsk  some  of  the  coal  h w 

tne  coal  shipped  by  barge  via  the  Angara 
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River,  together  with  coal  sent  to  Bratsk  via  the  Cheremkhovo-Tayshet  (27) 
and  T lyshet-Bratsk  rail-lines,  is  sent  along  the  Bratsk  line  to  Ustkut  (28), 
which  is  located  250  km  by  rail  from  Bratsk  and  contains  lumber  and 
ship-repair  and  ship -machinery  factories  as  well  as  a cool-fuclod  cloctric 
power  station. 


4 


Some  Cheremkhovo  coal  is  shipped  750  km  westward  along  the  East 
Siberian  line  to  Krasnoyarsk,  from  which  half  a million  tons  of  energy 
coal  is  dispatched  by  river  barge  up  the  Yenisey  River  to  the  lumber  and 
ships  machinery  plants  of  Enisecsk  (15),  Maklakovo  (16),  and  Abalakovo  (17), 
many  of  the  residents  of  which  work  in  the  Anyaro  Pitsk  iron  ore  mines  (18). 
About  5,000  tons  were  shipped  In  the  opposite  direction  all  the  way  to 
Dudinka  (24),  1,650  km  from  Krasnoyarsk,  from  which  the  coal  was  carried 
by  ocean  freighter  1,560  miles  to  the  Far  Eastern  part  of  Tiski  (25)  on 
the  Tena  River. 


Some  of  the  coal  of  Cheremkhovo  Basin  is  sent  to  Ulan-Ude  (19), 
which  is  475  km  east  of  Cheremkhovo  via  the  East  Siberian  rail-line. 
Besides  having  a large  coal-fueled  electric  power  station,  Ulan-Ude  also 
has  chemical  plants,  transport  machinery  plants,  and  textile  and  food- 
processing plants. 


In  1970,  about  400,000  million  metric  tons  of  Cheremkhovo  coal 
was  sent  westward  along  the  East  Siberian  line  to  Anzhero-Sudzhensk  (8) 
and  other  cities  and  stations  in  the  Kuzbass. 

In  the  same  year  2.5  million  tons  of  Cheremkhovo  coal  was  sent 
eastward  along  the  East  Siberian  and  Baykal  rail-lines  into  Blagoveshchensk 
(20),  which  is  2,200  km  from  Cheremkhovo  and  other  cities  in  the  Far  East 
economic  region.  Blagoveshchensk  is  a center  of  shipbuilding,  machinery 
production,  food  processing,  and  lumber-finishing. 
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3*  The  Bukachacha  Basin 


The  Bukachacha  Baal.  (22)  la  the  Chita  coal  region  contains 
coking  coal  o,  extraordinarily  high  guallty.  About  1 minion  tons  „f  coai 
«orc  mined  at  Bukachacha  in  1970,  „„d  about  400,000  tons  of  this  »ere 
sent  to  steel  plants  In  the  Far  East,  particularly  to  the  steel  plants  „t 
Kamsomolsk-na-Amure , This  1.  a rail  station  a™,  a river  port  („„  the 
Amur  River)  and  contains,  in  addition  to  an  Iron  metallurgical  industry 
oil  refineries,  building  materials  plants,  chemical  plants,  and  ship  ’ 
building  and  l„„ber  plant all  as  a coal-fueled  electric  power  station 


The  rest  of  Bukachacha  coal  is  used  In  Chita  (14) , which  is  350 
km  from  Bukachacha  and  Is  a large  Industrial  city  with  chemical  and  heavy 
machinery  plants,  food-processing,  and  saw  mill,  and  lumber  plants 


4*  21her  Coal  Basins  In  Far  Eastern 


The  two  other  major  coal  basins  In  the  Far  East  arc  the  Minusinsk 
asln  (M)  and  the  Cuslno  Ozero  coal-fields  (23).  The  Minusinsk  coal  was 
used  In  the  coal-fueled  electric  power  station  of  Minusinsk  (11),  and  a 
-.11  amount  was  exported  together  with  Kansko-Achlnsk  coal  to  Kazakhstan 
The  brown  coal  of  Ouslno  Ozero  (23,  was  used  1„  the  electric  power  ,'t.tlon 
of  Ulan-Ude  (19),  located  125  km  north  of  Ouslno  Ozero  by  rail. 


5-  C°sts  of  and  Comments  on  Eastern  Slben..,  goal 


coal: 


The  following  tabulation  presents  costs  of  Eastern  Sib—ion 


wm* 


Basin 


Cost  to  Various  Users 


Cost  of  Minin 


(IUibles/Metric  Ton) 


Kansko-Achinsk 

1.1 

Krasnoyarsk 

2.9 

Irkutsk 

4.6 

Minusinsk 

5.6 

Krasnoyarsk 

10.0 

Cheremkhovo 

2.6 

Krasnoyarsk 

5.5 

Irkutsk 

4.3 

Ulan-Ude 

5.6 

Chita 

7.2 

Bukachacha 

7.5 

Chita 

10.1 

Brown  coal  is  mined  in  the  Kansko-Achinsk,  Minusinsk,  and 
Chennogorsk  basins  and  to  a lesser  extent  in  the  Chcremkhovo  Basin.  High- 
quality,  easily-transportablc  brown  coal  is  mined  at  Minusinsk.  Mineral 
coal  is  mined  primarily  at  Cheremkhovo,  Gusino  Ozcro,  Norilsk,  and 
Bukachacha,  and  at  the  latter  particularly,  high-quality  coking  coal  is 
extracted. 


The  uses  of  coal  within  the  Eastern  Siberian  region  are  as 


follows: 


Percent 

42.5 
11.4 

7.8 

4.9 
4.7 

14.6 


Electric  power  stations 
Industrial  boilers 
Metallurgy 

Industrial  and  governmental  heating 

Residential  needs 

Transportation 


Future  plans  call  for  the  continuing  conversion  of  railway  locomotive 
and  river  transport  engines  from  coal  tc  diesel  and  electric  and 
internal-combustion  engines.  However,  coal  will  continue  to  be  the 
dominnnt  energy  fuel  in  Eastern  Siberia: 


Form  of  Fuel 


Percent  of  All  Fuels  Used 
1965  Next  5—10  years 


Coal 
Fuel  oil 
Gas 
Wood 


81.0 

3.8 


15.2 


84-85 

4- 5 

5- 7 
2-3 


Electric  power  stations  will  continue  to  multiply,  and  about  60  percent 
of  their  fuel  will  come  from  the  Kansko-Achinsk  Basin  alone.  (Huge  power 
stations  of  3.5-4  megawatt  capacity  will  be  built  in  the  -Kansko-Achinsk 
area  and  will  form  the  greater  part  of  the  EES  (Unified  Electric-power 
Stations  of  Central  Siberia).)  However,  the  transmission  of  Eastern 
Siberian  coal-fuel  in  the  form  of  electricity  over  long  distances 
significantly  lowers  its  effectivess  and  thus  raises  the  cost  of  the 
energy  by  a considerable  amount.  In  the  next  few  years,  smaller  electric 
power  station,  will  be  built  in  A^eisk,  Kharanor,  Tugnusk,  and  several 
other  smaller  mining  areas. 


H.  Far  East  Coal  Transport  (Figure  B-33) 

In  197G,  25  million  tons  of  coal  were  mined  in  the  basins  of  the  Far 
East,  and  of  this  about  200,000  tons  were  transported  out  of  the  region. 

| The  PrinciPal  b*sins  being  mined  in  the  Far  Eastern  region  are  the  Bureya 

( (B)*  Raicbikhinsk  (R),  Primorye,  Sakhalin  (S) , Magadan  (M) , and  Yakutsk 

(Y)  (or  Lena)  basins. 

1.  Raichikhlnsk  Basin 

Raichikhinsk  is  the  only  basin  in  the  Far  East  exporting  coal 
to  another  region.  In  1970,  200,000  tons  of  Raichikhinsk  coal  were 


transported  along  the  Baykal  rail-line  to  Chita  (1).  The  industrial 
region  in  which  Chita  is  situated  is  described  in  the  section  on  Eastern 
Siberian  coal  transport.  Some  Raichikhinsk  coal  is  also  transported  by 
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From  Ussurusk,  Bureya  ooal  continues  on  its  southern  run  to 
Vladivostok  (18),  where  some  of  it,  together  with  some  coals  from  the 
local  Primorye  area  (P) , are  loaded  onto  ocean  freighters  and  shipped 
northeast  on  the  Sea  of  Japan  to  Kholmsk  (25)  on  the  western  shore  of 
Sakhalin  Island.  There  it  is  distributed  along  the  Sakhalin  line  to  the 
paper  mill  and  fishery  cities  down  the  west  coast  and  over  to  Yuzhno- 
Sakhalinsk  (24),  the  largest  city  of  the  island  and  a center  of  machinery 
production  and  food-processing  as  well  as  the  lumber  and  paper  industries. 

From  Kholmsk  some  of  the  coal  continues  to  move  by  ocean 
freighter  along  the  Pacific  coast  to  the  port  of  Pevek  (19),  a meat  and 
dairy  industry  center,  in  the  Chukotka  district  at  the  extreme  northeastern 
corner  of  the  USSR.  In  1970,  1 million  tons  of  Bureya  and  Primorye  coal 
were  shipped  by  oeean  freighter  from  the  Primorye  region  to  the 
Chukotka  district. 

3.  Primorye  Basin 

Most  of  the  Primorye  coal  is  brown  coal  which  is  used  in  the 
coal-fueled  eleci.r.:  power  stations  of  Tavrichanku  (20),  and  Artom  (21) 

(located  within  the  basin)  as  well  as  in  the  electric  power  plants  of 
Vladivostok  (18)  and  Nakhodka  (22).  Each  of  these  latter  cities  is  a major 
rail  station  and  oeean  port.  Vladivostok  and  Nakhodka  both  have  large 
non  ferrous  metallurgical  plants,  which  obtain  their  raw  ore  from  the  gold 
mines  of  Blagodatnyi  (A)  and  the  polymetallic  ore  mines  of  Tetyukhe  (B) 
and  Kabalerovo  (C) . In  addition,  Vladivostok  contains  a large  shipbuilding 
industry,  food -processing  plants  and  lumber  plants.  Nakhodka  has  machinery- 
production  and  building-material  (including  cement)  plants. 

4 . Sakhalin  Basin 

The  Sakhalin  Basin  is  the  source  of  energy-fuel  for  the  electric 
power  station  of  Aleksondrovsk-Sakhalinskii  (23)  as  well  as  the  paper  mill 
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“nd  “Sh0rJ'  °ltl0S  °f  »■*«■  •—Un  and  the  industrial  , 

Sakhalinsk  (24)  -m-i,  nouatrlol  city  of  Vuzhno- 

' '"UCh  Wer<?  deS"‘-«  eflrlier  in  this  section. 

About  700,000  tons  of  Sakhalin  coal,  or  about  14 
total  amount  of  coal  mined  in  Sakhalin  P°rCe''t 

to  Nakhoda  (22,  i„  1970  , J tra"3P°rted  * <«*. 

— * - jz  i o si;::;:;  r:roo°  tons  cf  - - 

- - described  a a ;i  ^ ^ 

Gosplan  economists  .ho  hope  to  prevent  th  WaSt°tUl  * 

P event  these  movements  in  the  future. 


5*  ~kUt8k  and  Magadan  roai  Basin., 


Yakutsk  and  Magadan  coals  are  used  nlmn«i- 

respective  mining  regions  Ab  * «n  entirely  in  their 

b regions.  About  60,000  tonn  m 

over  150-200  km  of  hard-surfac  ri  B ^ ^ delivored 

hard  surfaced  roads  by  truck  to  Yakutsk  (26>  „ 

same  amount  of  Yakuts  ™ , a Sk  (26)  and  the 

Yakutsk  coal  is  delivered  by  truck  to  Magadan  (27). 


6*  foments  on  Far  Eastern 


Future  plans  call  T IT  Prl"’my  **  “ — -ins. 

-theastern  part  of  ^ ** 

- - - - o(  meal  c„i; :;1;:i"uei  to  — - - 

- Butoyarrr::::^  - — - — — -a  a„d 

- — - industri: ; r us; 32-4 

Raichikhinsk  used  , ' Th°  brow"  c°al  of 

unSK,  used  in  power  n e 

has  ° hieh  ■*  ~ -icn  produces^;:;;  7,77 opd  water  neet' 

i:r  - - — - -11:7 

conversion  of  t **  ~ - ■«*  ^sits.  The 

blon  of  transportation  fu«i 

will  reduce  these  costs  and  will  alio  ^ ^ diGSel  ^ 6leCtrlC  P°wer 
mines  to  be  shut  down.  * C6rtain  SmaUer’  hi^-cost/low-output 


The  comparative  costs  of  delivered  Raichikhinsk  coal  to 


various 


cities  are  as  follows: 


(Rubles  per  Ton) 


Blagoveshchensk 

Khabarovsk 


Komsomolsk 


Chita  (Eastern  Siberia) 


!•  Coal  Basins  of  Urals  (Figure  B-34) 


In  1970,  over  70  million  metric  tons  of  coal  were  mined  in  the  Urals 
region,  of  which  6.8  million  tons  were  exported  to  other  regions  and  the 
remainder  used  within  the  Urals.  As  mentioned  in  the  earlier  discussion 
on  Kuzbass  coal  transport,  the  Urals  embraces  one  of  the  most  concentrated 
and  diversified  industrial  regions  in  the  country.  Most  of  the  coal 
mined  in  the  Urals  itself  is  brown  coal  used  for  energy  fuel;  most  of  the 
coal  used  in  the  coking  plants  of  the  iron  and  steelmaking  complexes  of 
the  Urals  is  imported  from  the  Kuzbass  and  Karaganda  Basin. 


1 • Kizel  Coal  Basin 

Most  of  the  mineral  coal  (as  opposed  to  brown  coal)  mined  in 
the  Urals  comes  from  Kizel  Basin,  and  most  of  the  small  amount  of  coal 
transported  out  of  the  Urals  to  other  regions  comes  from  this  basin. 

In  1970,  12.7  million  metric  tons  of  mineral  coal  were  mined  at  Kizel,  of 
which  5.8  million  were  exported  to  other  regions. 

Coal  is  transported  100  km  by  rail  from  Kizel  Basin  to  Perm  (1), 
from  which  it  is  transported  425  km  along  the  Sverdlovsk  rail-line  to 
Kirov  (2)  in  the  Volga-Vyatka  region.  In  1970,  5.8  million  tons  of  Kizel 
coal  was  transported  to  Kirov  along  this  railroad  route;  and  of  this,  about 


Figure  B-34 

COAL  BASINS  OF  THE  URALS  REGION 


2 million  tons  wore  distributed  within  the  Volga-Vyalka  region.  (Kirov’s 
industries  were  described  in  the  Kuzbass  coal  transport  section.) 

From  Kirov,  some  of  the  coal  is  taken  325  km  north  along  the 
Kirov-Kotlas  line  of  the  Northern  rail  system  to  Kotlas  (3)  in  the 
Northwestern  region.  Kotlas  is  a major  rail  junction  connecting  the 
Northern  rail  system  (and  thus  the  Northwestern  economic  region)  with  the 
Gorkii  and  Sverdlovsk  rail  lines  (and  thus  with  the  Volga-Vyatka  and 
Urals  economic  regions).  Kotlas  is  also  a major  industrial  city  with 
shipbuilding  and  heavy  machinery  plants,  paper  mills,  food -processing  plant, 
and  building-material  plants.  Kotlas  also  has  a coal-fueled  electric  power 
plant.  In  1970,  2.2  million  metric  tons  of  Kizel  coal  was  transported 
along  the  Kubyshev  and  Kirov-Kotlas  rail  lines  to  Kotlas  and  the  North- 
western region. 

Finally,  a smaller  amount  of  the  coal  transported  from  Kizel 
Coal  Basin  to  Kirov  continues  along  the  Kirov-Yaroslavl  rail -line  to 
Yaroslavl (4)  in  the  Central  economic  region.  Yaraslavl,  1,025  km  by  rail 
from  the  Kizel  Coal  Basin,  is  a major  industrial  city  with  chemical  plants, 
heavy  machinery  (including  transport  machinery)  plants,  textile  factories, 
and  food -processing  plants,  as  well  as  a coal-fueled  electric  power  station. 
In  1970,  about  1.6  million  metric  tons  of  Kizel  coal  was  transported  along 
the  Kuibyshev  and  Kirov-Yaroslavl  rail  lines  to  Yaroslavl  and  the  Central 
economic  region. 

fhe  Kizel  coal  remaining  in  the  Urals  is  used  primarily  in  Perm, 
whose  industries  were  described  in  the  section  on  Kuzbass  coal  transport. 

The  Kizel  coal  dispatched  to  Perm  is  put  to  the  following  uses:  44  percent 

for  electric  power  stations,  22  percent  for  coking  plants,  13  percent  for 

industrial  boilers,  17  percent  for  residential  needs,  and  4 percent  for 
various  other  needs. 
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2*  Chelyabinsk  Coal  Basin 


Chelyabinsk  Coal  Banin 

„ , ' Wh‘Ch  Pr°‘,u<:<’s  b™*"  <=oal,  la  the  largest 
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Abou,  75  percent  of  thc  coal  mined  at  Chelyabinsk  is  used  in  the 
-a  -fueled  electric  power  stations  of  Chelyabinsk  (5),  Troitsk  (6),  U. 

r y :n  fr°- - —n  a,,  225  km  by  rou  fro„ 

in  th”  ilnSk'  Ab0l,t  ^ PerCen*  °f  ‘h°  C°Sl  ‘S  US°d  ln  industrlal  boilers 
i he  ron  and  steelmaklng  and  nonferrous  metallurgical  plants  of 

’ a"d  ‘h0  r°"ainder  U “ — needs  within 

rr- tin  mo' about  1 mimon  -*■ ~ com 

transported  along  the  Kuibyshev  rail-line  to  Kuibyshev  «., , a„ 
Industrial  city  described  In  the  Honbass  coal  transport  section. 


3*  Xegorshino  Coal  Transnnrt 


About  1.3  million  tons  of  mineral  nnni 
„ . _ 1 coal  were  mined  in  Yeeorshinn 

Coal  Basin  in  1970.  All  of  tin-  , ^gorshino 

1 of  thls  coal  was  used  within  the  Hr-rn  = 
region,  and  about  17  percent  of  the  economic 

fhp  y °£  thC  C°al  mined  »t  Yegor  sh  in' ) was  used  in 

Yc«orshino  electric  power  plant  as  fuel  Twentv  < 

, ’ * wenty-two  percent  was  useH 

in  coking  plants  in  the  iron  nmi  Ci 

(9)  300  k , ’ Producing  complex  of  Svendlovsk 

’ k"  £r°"  YCBOrShi"°  — - "bout  15  percent  was  used  in 

rr1  bOUMS  -  4  S—  - ™ng  3d  percent  was  u!ed  for 
residential  and  transport  needs. 


4‘  X2.lchansk  and  Bogoslovsk  Coal  n.icino 


About  11  percent  of  the  25  7 mi  in 

-se  b„sl,Bi„  10,0  was  used  in  t.  2 , ^ 

Serov-Sort  (10)  Th  ° ° °CtriC  P°WCr  station  of 

0).  The  reminder  * s transported  by  rail  from  „ 
to  Chelyabinsk  Province  where  si  Serov-Sort 

' r°  83  PCrCCnt  (93  P«cont  of  the  remainder) 


was  used  in  electric  power  stations  in  Chelyabinsk  (5),  Kurgan  (7), 
Troitsk  (6),  and  Magnitogorsk  (11).  The  distances  by  rail  from  the 


Volchar.sk  and  Bogoslovsk  basins  to  each  of  these  electric  power  plants 
are  as  follows:  Chelyabinsk,  500  km;  Kurgan,  725  km;  Troitsk,  625  km;  and 

Magnitogorsk,  900  km.  The  remaining  6 percent  (or  7 percent  of  the  coal 
shipped  to  Chelyabinsk  Province)  was  used  in  industrial  boilers  in 
Chelyabinsk. 

5.  Comments  on  Mining  Costs  in  the  Urals 

In  spite  of  the  transportation  costs  involved  in  inter-regional 
cargo,  Kuznets  and  Karaganda  coals  are  generally  cheaper  in  the  Mrals  than 
local  coals— even  near  the  Ural  coal  basins  themselves.  Thus,  the  cost 
of  Kizel  coal  in  Perm  (in  terms  of  conventional  fue’  is  11.3  rubles 
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MINERAL  COAL  ANIi  ANTHRACITE  EXPORTS  FROM  THE  USSR 


Country 


1370 


1971 


f.o.b.  Russian  border. 


COMECON  countries. 


201 


of 

Dost  mat  Ion 

Amount 

(thousand  tons) 

Value 

(thousand  rubles)* 

Amount 

Value 

Austria 

787 

8,190 

734 

12,301 

Belgium 

53 

259 

30 

352 

Hungaryt 

378 

4,917 

346 

4,861 

Bulgaria^ 

136 

2,579 

246 

5,135 

GDR+ 

3,319 

44,054 

3,854 

49,392 

Greece 

46 

690 

31 

737 

Denmark 

544 

2,307 

529 

3,559 

Egypt 

537 

6,077 

499 

7,561 

Italy 

2,039 

11,733 

1,769 

22,469 

North  Korea 

587 

9,392 

500 

8,211 

Netherlands 

33 

150 

Poland^ 

7,072 

98,026 

8,388 

118  229 

Romania^ 

410 

4,996 

406 

5,196 

FRG 

32 

224 

31 

215 

Finland 

9,449 

4,498 

511 

7,297 

France 

1,526 

22,188 

1,420 

22,687 

Czechoslovakia^ 

2,706 

30 , 562 

2,915 

34,360 

Sweden 

555 

3,723 

327 

3,042 

Cuba 

51 

848 

78 

1,361 

Yugoslavia 

1,139 

10.577 

1,144 

17,441 

Japan 

2,855 

31,119 

2,450 

32,773 

Mongolia 

2 

29 

2 

38 

Total 

34,256 

297,138 

26,210 

357,217 

COMECON 

14,021 

16,155 

(41%  of 

(62%  of 

total) 

total) 

I 


„ 


1 1 


COKING  COAL  EXPORTS  FROM  THE  USSR 


Country 

«r 

Dost tnation 


Amount  Value 

(thousand  tons)  ( thousand  rubles) * 


Amount 


f.o.b.  Russian  border. 


COMECON  countries. 


Vnliiu 


Bulgaria^ 

136 

2,579 

246 

5,135 

Hungary^ 

X 

559 

11,115 

628 

13,743 

GBR' 

1,498 

28,902 

1,294 

26,779 

Denmark 

116 

2,489 

10 

377 

North  Korea 

106 

3,009 

159 

4,549 

Romania^ 

833 

16,329 

1,080 

22,875 

Finland 

598 

18,663 

579 

22,709 

S-  c*den 

126 

2,579 

147 

3,742 

Cuba 

38 

P79 

54 

1,671 

Mongolia 

1 

27 

1 

26 

Czechoslovak!  a^* 

*"* 

75 

1,710 

Total 

4,011 

86,571 

4,273 

103,316 

COMECON 

3,026 

3,323 

(76%  of 

(78%  of 

total) 

total) 
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MISSION 

of 

Rome  Air  Development  Center 

PA rc  is  the  principal  AFSC  organization  charged  with 
planning  and  executing  the  USAF  exploratory  and  advanced 
development  programs  for  electromagnetic  intelligence 
techniques,  reliability  and  compatibility  techniques 
electronic  systems,  electromagnetic  transmission  and 
reception,  ground  based  surveillance,  ground 
communications,  information  displays  and  information 
processing.  This  Center  provides  technical  or 
management  assistance  in  support  of  studies,  analyses, 
development  planning  activities,  acquisition,  test, 
evaluation,  modification,  and  operation  of  aerospace 
systems  and  related  equipment. 


Source  AFSCR  23-50,  11  May  70 


